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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject catalyst capable 
of providing an a-olefin-conjugated diene copolymer having 
excellent olefin polymerization activity, a narrow distribution of 
molecular weight and scarcely containing a cyclopentane skeleton in 
the polymer chain by using a specific transition metal compound. f 
SOLUTION: This catalyst comprises (A) a transition metal 
compound represented by the formula [M is a group 3 to 1 1 
transition metal; (m) is 1-6; Rl to R6 are each H. a halogen or the 
like; (n) is a number satisfying the valence of M; X is H, a 

hydrocarbon or the like] and (B) a compound selected from an >.r"^ vv 

organometallic compound, an organoaluminumoxy compound and a ^ ^J-? 

compound reactive with the component A and forming an ion pair. 
Compounds, or the like, in which M is a group 4 or 5 transition 
metal; (m) is 1-3; Rl is a hydrocarbon; R2 to R5 are each H; R6 and 
X are each a halogen are new compounds in the compound 
represented by the formula. The compound represented by the 
formula is obtained by reacting, e.g. salicylaldehydes with a primary 
amine compound represented by the formula R1-NH2 and then 
reacting the produced ligand with a transition metal-containing 
compound. 
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zkSgS. 'sxP^SC^b^i^^S. K^bzkiiiS«->'J-»U 40 
S. i^<b7k«BjS->p + ->S. 7;i'n + ->S. 7;u+;u 
5^;*-S. 7U-P + ->S. 7U-;U5^:tS. 7->;l'S. 

S. ^^UAlJ'hS^fclit KP + >'ST-*Sci;&tif* 

[0 0 181 BilE-«SC ( I ) TS$n«S^& 

Jifls^^li. TI2-«SC (l-a-1) TS^tlSa^&S 
fl;^«j-c&*c:i:«t»*uc\. 50 
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[0 0 19] 

«bi 1 1 

/ 



R3 



I 

,N . 



R» 




R6 



R5 



(I-a-1) 



[0 0 2 01 (3C>t). M»^ffl»aig3'-i ^m<om^ 

m{i, 1 ~3CDSSt«:^U. R' ~R 

/\py>ii^, mtJ^mm. ^s^^p^^^b^^^s. k 

^b*SiHl»->'J^US. ^ft:7ki6gift-> 7;Hi 
=t^->S. 7;U+;U^*S. 7U-P4^->», 7'J-;l/5=- 
;*-S. 7->^uS, xx7^;i/S. 5^;tx;^7^;us, 75 H 
s, 'fSKS. 7s.ym. -rsySv :^jU7ix>x:;^7^;u 

ICtt R ' ~ R' T55*tl«S(D 5-6 2 <10S*«ae$tlT 
^, /NPy>JS?-, gS^J?.^» 1 ~ 2 0 <D@?<b*^S. 

iK«is?-» 1 ~ 2 0 (D/\u^>itmti^m&. nm^^ 
±(Di«^i*, x-c^^tl-5«s^(DS(i5l^^c|5|--e^)S 

;aoTUTt)J;<. SfcX-c^$ns«8tcoS«StN|c 
mllH— IfiiC (l-a-1) ICfctNTR'li. /\ay>^.^. m 

s. i^^b7k^S»->p+->s. 7;u=i+->S. 7-;u+;u 

5^:tS, 7'J-P+->S. TV-JU'^^S. 7'>JUS, 
x;^7^;PS. 5^*x>^7";us. 7 5 KS, -<5KS. 7 
5/s, 'r5>'g. ;^ji/7t^>x:;^7^;us» :;^;U7t^>75 

[0 0 2 1 1 *fg?gT(4, bO!H-6S^ ( I ) T-a$n-5 

M^^«<b^iiai4. Tis-^ic (i-b) ■vmtsn^MfB' 

[0 0 2 21 

[-fbi 2] 
/ 



R2 



Ri 

I 

,N . 



R3 




RS 



(I-b) 



m 



[0 0 2 3] (SCtf. MliSffl»am3~1 1Se<DS.^ 
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mlt. l~6<0SSt«^b. R'~R' [0 0 2 81 (iC+. MJi^Xfl^S^ 3 ~ 1 1 

^l*^BfiELTl^T't)J:<, m*< 2 JU±©li^lC(i ro5^(02fifel±*«StMcS^UT^*}Bfi£UTl>Tt) 

R'~R'T^$n5S©C)-6 2ffl(DS*<aiS$tlTt\T J;<. nli. MOfffi^^^fc-rStTS. U . X(i« tKSI^, 
t>cku ({au, R'l^±««^^5n«c<!:li;S:o) . ) /xp^vn^. K^kTK^S, K^trWS, 'f;t'5# 

8JrE-»a (l-b) lCtet^TR'tt. /\P^?'>I1?-: i^<b 10 WS, J|5C7ai#«Sv T'-'US^OA^W 

P+->S. x;^7^;US. 75H«, X)V7\^> '^'f^#*S. ^iUT^-? A^^S. SfctiXX^ 

75 HS. ->7yS*fcll:=.hPS-C«.5C L ^S*5^U, n A< 2 Ja±<Dti^li. XT^Stl-SSSSKD 

[0 0 2 4] Bui2S^ife«{k^1*) (A) (ctei\T. Mfi n-5«a(0S{ii:o(c^^LT^*JBfiEUTt)J:<, Y 

mmwmf^s-^smiiJiV^mamA^imtin^'j^fxKt li, bsii. mm. -r-f^. iru>. 

[0 0 2 5] :^m^lzm^m 1 O^U7'f >S^ffiMfi( (D7E%$$t;2flliO^^S$^U. ^•fbTKiilST&'Slg 

SulSS^^S^b^«!i (A) <h. (B-1) W^<feS{b ^fc(iK^J^,7^3<liU±*^6;5:5ST&-5. ) 
^<^. (B-2) ««a7;U5^'5A;l-+>'<b&i^fcJ:t;iB- 20 MIH-fiSS (II) IC*5^^T. R' *fcttR' • ©i^«:< <!: 

3) s»&)a^b^i«3is*EUT'f^>?*«jBfiS-r«<b^ ^-fjit. f\nf/-ym.=f: m^ikm. ^Tums.ik.'^ 

^ti*^miin^'PU<iz'b-\m<oit-^% (b) (ctn^ «s^s. etjg^ws. s%$$s. Tt^^jg^^s. 'f^ 

T, fi{* (C) 4^^Tt^T^)J:l^. ^^^ws. u '^•'f^^wa. y^UV-OA^ 

[0 0 2 6] 2|s:^WIC«6«lg1 0:*-U'7-f >(Da^:^i* WS, *fcli:;^X#*St?3&-5C<t:*«»* Ltv. 
«. giIE<0<fc5;3:M»<7)SffiT(C. >«S^* [0 0 2 9] S5fB-lSSC (ID -eSStl-5«^*Ja<b^ 

;5:(i*s^$-i±5ct*^aituT05, ^yt: lenii. Tis-fis^ (Il-a) -c«sn«a^&sft:^«i-c 

(3055^2(0:^^7^ >fi^fflM«Eli. (A') TIE— Ut\, 
^£ (ID -eft$n-i>S^&Jl<b^!^<!:. (B) (B-1) [0030] 
Wa^lBfb^ia, (B-2) =&«7;U5^'5A*+Mb^ [<bl 41 

fcJ:tX(B-3) a^^lKb^ies (A') tSfSUT-f 30 

[0 0 2 7] 

[^bi 31 




— (Il-a) 



[0 0 3 1 ] (5£tf. MI±Sffl»S^3~l 1fg<0S^ x;^5"JUS. 75 KS. 75yS. 7.)Vi^>TS.y^ 

Tl\Tfc<t<. TkHIl?^. /\py>^.?-. K<k7k«S. 2<lia±*<i:ix|ca^UTS$JBfi£bTlNTt>J:<, n 

Sfl;*«S«->'J;US. 7->U3=f->S. 7U-P+-> 50 li. M©fl5a«il/S:ra-C&U. Xli. tK^I^^. /np 
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15 



ai~2 0(O/\py>'fkKflS7k«S. Kiild^S. -f* 

}BfiEL/TOTt>J:<. Y(4. KSR. 85||, K^, asg. 
gtftiytd^?S:< it) 1 «07t^€#tf 2fi5©^^S€:^ 

«S7&^. ) 10 

SiJIH-fiSSC (ll-a) icfcOT, R**fcliR"'(Di!'-;a:< 

[0 0 3 21 S«IiHg^^afl:^!^ (A') lCfcl\T. M 

Ttt. m^im^^Mit-^m (a ) (B-i)w«£^M<k 

it^^ (B) iciPilT. fi<* (C) *#A/ri>T>bJ: 
[0 0 3 31 :^%mz^^mzo:ti^y H xom^fim 

^■5«F«;5:g»ifea<b^#If4^ TlB-flSa (III) "C* 

[0 0 3 41 
[^1 5] 



R2 



R3 




.N ... 



R5 



:MX. 



(Ill) 



30 



[0 0 3 51 mtmmwm.f^4t.it\tsmoim 

'a. l^lbTKiiES. K<b;k%9l^->U^Ufi. di^bTKjgS^ 40 
^■>p+->S, 7;ua+->s. z^u^^^i/^^^S. 7U- 

;^;U7tc>x;;^7^;us*fciit KP+->S*^U. R 

/NP-yv^.^. K<b7k^S, ^T^p^SCfb^^BI 
K{b7k^gjS->u;us. K<b7K^a^->p+->s. 

7-<ua+->S. 7;u+;U5^*s. 7'J-P+->S. 7 'J 
-ypf^^i-s. x:;^T-;uSv ^Jt-x^tT^^us, 7S KS. 
'fSKS. 75ys. -fsys. i^^ust^^xx^^ybs. 
;^;u*>7SKS. ->7/a. ^hPS. so 
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R'I4, /Npy K<bzk«S, 8t<bzKSSil» 
vUJUS. K<b7jc^S»->P + ->S. 7;Ua4^->S. 7 
;u+;i'?^:ts. 7U-p+->s, 7U-;u5^*», x:^ 
T)\'m. ?^*x;^7";us. 75 KS. -<5Kg. 'fsy 

/a^^u. R'~R'ro5^o2^iJu±*^l:t^lca^su 
14 R ' ~ R • T-n5 $ n 5S© 3 1 2 <i<7)s*iafe s nx t > 

TtJ:< «EU R'PI±A<a&$n«Ci:l4«:(.» . 
n{4. M(DfffiSl$®fcf»-C&U, XI4, /\py>ll 
K^b7jc^S. SI^^^S. 'f:*-'5^WS, 

/\py>#WS. 'ST^PS^Ib^^JSIS. ^r-<^#« 

y^l/Vzi-JA^WS. *>i:r4;3CX#WS*^U, n 
*<2JU±<Dlg^l4. XT^$n«Sa©SI4SlMC|5l- 
■Ct>S«:oTUT'{)J:<. *fcXT^5n*«St©SI4 

S5iHg^&S<b^1«J(4, TE-«SC (Ill-a) T«Stl 

[0 0 3 6] 

[^1 6] 

/ 



R2 



R' 
I 

,N 



R3 

R* 



R5 



;MX. 



(Ill-a) 



m 



[0 0 3 71 (S*. M(4S^»am4^>t(4 5SI0?a 
^^Jlll^S^U. m(4, 1~3WSIfc*^U. R'~ 
R'I4. 5t\|cK--C't>S«:oTl>-rt)J:<. i^<b7k^ 
S. 7;ua+*>S*fci4K<b*lg§^->'J-'US**u. 
R'I4. /\py>I^.f-. iKYb*^S. @?<b7K^gm->'J 

;us. 7;m+>'S. 7;u+-;u?':ts*/t:i4->7>'S^ 

^U. R'~R«©P^©2<lJU±At5t\(caebT3S* 
>BfiEUXl>T*)J:<. m**2JU±(Di§^(Cl4R' 
~ R' TS^SnSSO^ "6 2 <l<DSX)tilSSnTl>T't) 
«fc< (mu. R'H±«*e^^n■5C^:C4;5:t^) . n 

14. M©fiffia«3Sfc-raT&y. xj4. /\u^y^=f: 
M<k7k^s. K^^ws. 'r:to#ws. mm'^mm. 

(0ti^l4. XT*3tl*^SS[©SI45l^(CPJ— T=t)S^ 
oTl\Tt>J:<. *fcX-C55Sn««aoSI4SlMce 

±iE-lSSC (Ill-a) "f. ml4 2-C^SCtX)*»*U 

[0 0 3 8] :^%mz%^m^<o^y^-p^>m'^mtm 

14. mll£g^^a<b^^ (A*)i, (B) (B-1) 
Sfb^^. (B-2) W«S7</U5-':»A;t+-><b^!g5. JjJ: 
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W^IB-a) m^&mit^^ (A) <t:Sf5UT'f;i->«*}B 

[0 0 3 91 miisig 3 1^7 ^ >m^nmt, mmm 

^^B<b^4e9 (A')<h. (B-1) (B-2)W 
«7;U5 ->^b^«5fe J:r/ (B-3) S^^Jifl:^ 

;j£<<!:t)i ffl©^b^«a (b) iciPAT. a<* (c) 

[0 0 4 01 *»?giC«g«|g3©:«-U7-f XOS^^j* 10 

-f e>©A^ti-5«fijt*fi(D#a*< 1 ~ 9 9 . 9 1 ;u% 
#a*«9 9~o. 1 t</u%<7)a!fflica&y» «>o;t«>j-7- 

SMf lC|^S-:^X>lC*3|5r-51, 2->i^P'^>^'>»«0 

(004 1 1 *fc*»W(C0gSa-3j-U7-f > • ii(S:-:^ 

<D#fi«t50~99. 9t;U%(D®ffl(CS>y. S*?S>?X 
>A^€)A^e>SA^n-5mfiE^ttt<D^fiA<5 0~0. 1 
% <7)SH (C£ S C <>: ^ L l ^. 
[0 0 4 21 ^EeiC*^W(C0gSa-:tU7-f > • fttS 
-xx^lts^tt;^, a-:;i-U7-f >;0<x5^U>j3J:tX/ 
*fcl4^Pt;U>T?»y. ttS v^x vx>fc J; 

[0 0 4 31 30 

imm<DM:i^mfsiWtm jut. ^^^^mzmt^^i^y^ 

(CO lxTft{*M iCiJtWr -5. 
[0 0 4 41 ;&te. *?3$iS(c*3iNT ra^j «t^^5iS 

[0 0 4 51 m 1 <D^i^y^>m-^mmm 

0*U7-f >S^ffltt«li. (A) T 40 

le-flsa ( I ) ■vm^n^m^^m^t^^ii. (b) (b - 
-1) w^^M<b^^> (B-2) mi^7}v^-':?Jx^^'^^ 

^la. t5J:t;(B-3) g^^a<b^«!l<!:Sf5UT'r:t>« 
*JEfiK-r«<b^«j*^&StfnSd^>5:< i ao<b^«j 

[0 0 4 61 i-r. :^^m<D:*uy ^ ym-^mmask^i^ 

(A) g^^Sfe^^a 

^^^g-cffloe)*!* (A) m^±m{t^^\t. Tie-iaa 

St ( I ) T-a$tl-5ib^«3T'ftS. 50 
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[0 0 4 7] 
[<b1 7] 



/ R' \ 

I 




- ( I ) 



\ R5 )m 



[0 0 4 8] {13.^. CCTN MB. — fiSWiCliffi 

T'tUTt>«:<Tt)J:l\. ) 

^ ( I) t*". MI4S»J»Sm3~ 1 1 fitWa^^MH^ 

ii3~9fii (3gjicii7>^'y'f <z)^® 

Jl^T&y. J:y»*U<(4 3~5fijfcJ:y:9iS«>^M 
Ji^T^y. !^lc:ff*L<(i4fiES/t«5;@i<D^MJl^ 

A/st'T^y. »*u<(4:5^*>vC»A. ^^'>. v;u 

□/•C^l/h. Pi^C/A^:^'^*^;. J:y»*lx<(4. 
5=^4' >. i;;m=e»A. iw-^jx^ aA;uh. pv'^' 

[004 91 mli. 1 ~6. »^ U<(41 ~40ilSc$ 

<. ii(.mw.^. /\py>is^. e?^b*^s. 'st^phjC 
^b^ieg^S. SI^^^S. S^^'^S. Tt^C'^^WS. 

[0 0 5 0] /\P'y>'if.^<tUTI4. ig^. a 

14. ^5=-;k x^^-.'k n-:7^Pbr;k -f'y:^pe;u. n-y 
-i'v:/?=-;k sec-:r5^;k tert-:/?^;k ^^if^ 
>5^;k n-'\+->;i';5:£©K^ll^fBtX>t 1 ~ 3 0 . 
K»41 ~2 0<DiSatt*fc(44i-«Stt<07;l'+;US ; t 
:^;k TUJk -fy:?'P'^zi;U«:i'(DJ^mil?-SjjAt2~ 
30. »*U<I4 2~20 /5:l45J-tttt<D7;U 
-^-^US ; x5^-7k :/P/<;i'4^;l/;5:i:K^ll^a*^2 
~30. »*KI4 2~20 OilSltt*fcl44^tttt<07 
;i/+-;us ; ->i7p:/ae;k v^PT'f'^k v^'P'^^ 
>'5^-»k •>^'P's=^->;k T'Sr^>j-}['ts.ii<om.mm.=f- 

8i*<3~3 0. »*KI43~2 0<D«tt^«^<b*^ 
S ; ->iyp'^>^'-:^x:z^;k 'f^T'^^k 7JU:tU— 
«:i'©K^a5~3 0©^tt^iaftiK<b7k^S ; 7x:z 

;k 'Ov-Jk ^75^;k if7x— ;k ^'-7i-;k 
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-3 0. »*U<(46~2 O0!)7'J-;US : hU^k is 

o-":/pt;<»i/7x— ;k t-:/^;u7i^;k v>^;U7x 
[0 0 5 1 ] ±EKfl:7kiiiSf4. zkiRi^^^^t/Npyv-e 

;k '^>:^7<»U*P7x=;k i'PP^x— ;U^<t*roK 
SSJS^^a 1~30, »*U<B1~20 (D/\a^.>itm 

itJi^mmtfimtf^tii. io 

[0 0 5 21 ±EK<b7k^Sli. flfe<Dm^k7XIIS 

±l2es<bzkj8SI4. 'ST'PSxe^b^iesSIS ; 
7;ua->+S. 7'J-P+->S. x:^7^;ug. x-7^;u 

; 75yS. -f S/S, 75 HS. * KS, 
->7yS. -fV->7>'S. •>7>KXX7^;US. 75v 20 

=}-:^2L7s7-)\^m. i^^^l-TsT-Jl^m. 7;i'+^U5^:tSv 
7'J-;U^3|-S. 5^*7->;U», ^^^X-T'^US. 5"* 

v'7>Kx:7.7=-;i/S. v5^7>Kxx7^;i'S. 

[0 0 5 3] cne>05p-&, *#(c. pt.?^;k x^;k n- 
■:fnyi)W 'fv:^pi:r;k n-y5^;k 'fV7'5^;u. sec- 

m^=f-&. i-so. »*Ki4i~2o ©iee(tt*/t(4 

5J'«ttro7-/l/+;l/S ; 7x-;k :*-75^;U. hr7x- 
;k ^-7x— ;k 7x:^->H'j;i'. 7>h^-b-;U;S: 
<»:<0K^I^^-S16~3 0. L/<I46~2 0O7'J- 

;us ; ::tie»(07U-;uS(c/\P'y>is?-. gssRH^a 40 

1 ~ 3 0 , U < li 1 ~ 2 0 <D7;U=<=^;US$ >J:I47;U 
□ + ->S, l5^im?-a6~3 0. »*U<li6~2 0(D 

7 'J -;i/S*fctt7 y - p+->s;i<t'©g»s*« 1 ~ 5 

[0 0 5 4] KS^WS. g^#WS. 7tvC7^#:SS. 
<!:l^«Ot>©A»^lf&tl*. ^T'PSjSC^b&iaSIStL 

Til, ep-;k tfU5-:^>. h 

K^fli^iej. ?^*7x>;a:i:©^esa<b^^3ai*ojs so 
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m. *3J:CJCcti^W'N7^P^JC<b^!K3^SlcK^Jl^^a 
**i~3 0, »*u<c4i ~2 oa)7;u+;us. 7;U3 

[0 0 5 5] '5-'fm#WS<i:UTI4. ->y;US, ->P+ 
vS, i^{b*^S]ftvU;i/S. ^<b7K^S^*>n.^'>S 
tm. *i*fi<jic(4, ;>t5^;i/->'j;k vp«5';u->g;k h 

U^g^JUvU^U, X5^;U->ij;k i^Xf^^U-VU-Zk 

x5=-;i/->ij;k V7X— ;u>f=-;u->'j;k h'J7x— ;i/ 
v»j;k yj<^>U7x:=^;u->'j;k -:;>f=-;i^t-:/^;u 
vu;k ('^>^'7;u:tP7x— ;u) ->'j;u;a 

5=-;u->'j;k h'J/f'ji/v'Uyk x5=^;i/->"j;k v'xg^ 

;U->'J-»k hUx?-;Ui>U;k i?>5^;U7x— ;u->u 
;k hU7x-;^->UJ^;^:<!:*<»*Ul^, !^lchU;>t5" 

;u->u;k h'jx5^^u->u;k hy7x— ;u->u;k >f 
>5=-;i/7 x-;u-> 'j-;u*«»*ut\. mft7k«e«->p+ 

[0 0 5 6] -yv'U-7izC7A^WStsJ:t^;^X^WS<i:L 

[0 0 5 7] 7;Hl+->S<tUTmi*M(C«4. h + 
•X xh+*>v n-:/n/f«+-X v:^P7t«+->, n-7^h 
+ -<vyh + ->, tert-:rh-+->;S:i:A<^(f e>n 
-5, 7;U+;i/5^;tS<i:UTft(*6<)lcl4, >5^;U5^;t, X 

[0 0 5 81 7U-P+->S<tUTmf*fl<IICI4. 7xy 

+ -X 2. 6->'^5^JU7x>'+->. 2,4 6-h'Jj<5';U7x 

[0 0 5 9] 7->;l'g<tUTft{*fl*llCl4. 7lt;U5;US. 
7-bf^>US, 'Oy-f-ZUS. p-t^PP'OV-Y-ZUS. 

tUTAttMlclS. 7-b5^;U;l-+-X '^>y-<;U:t+ 

^ h=<^->*;i'jK-;k 7xy+->*;u7K— ;k p-i' 
p p 7 X y 4^ -> * -/w^i^^^p^s t' At^cf ^ n -s. 

[0 0 6 01 ^3t-X>^7";UStUTm»WICIi. 7-fe?^ 
^W^^^f. 'Oy-i'^U?^;!-. ;k 7x 

—)VJ-:t-^)Vi\s—)lfS.iitfimii<i>tl^o 7 5HS<«:UT 
*1*fl<HCl4. 7-bh75 h\ N->5^;l'7-b h7 5 K. N- 

->'?;u'<>X75 K«:t'«»^(f ens. 

[0 0 6 1 1 'f ~ KS<tLTm(*«lCJ4. 7-b>'f5 
i*W(C(4. v^5^;i/75/, X5^;u>5';i/75y, v7 

[0 0 6 2] -f s/stUTftitwicii, yg^^n-s 
xf^^u-fsy, T'ptji'-fsy. :7'?^<»U'f 5 y . 7 



( 12 ) 
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LT*<*WICI4. 7.}\^ti>^/'^)V, :^;U*>KX5=- 
[0 0 6 3] ;^;u*>75 K»ibTA{*fl*llC(i. 7x 
;i.-p-h-»Ux>^;U/|5>75 K«:i:A«3^(f fens. « 

<b^^«S, ^H^WS. Tt^-^^^^a, 'f*':?^^ 

<k*3SS»->P4^->S, T;ua+*>s. T-ju+yuf^jj- 

S, -fays. x;u;t^>x:;^5^;us, ;:^;U7tx>7'5 K 
S. ->7yS, -hPSSfcttt KP+->ST»-5C<!: 

[0 0 6 41 R' <!:LT»*UlxB?<k7|c^S<!:UTIi. 

jt'j'ji,, x5=-;k n-ype;k -fvyptr^/k n-^^ 20 

^P. sec-'^'^Jl. iixi-yj'JW 5=-*'<> 

^^-/k n-^+->;P;&<t*(Oi^^I^^StAtl ~3 0. 
<(i1 ~2 0©Il^tt*yi:li5J-i«ttro7;i'+-»US ; ->i7 
p:/pbr;k vi'Pi/f^-^k ->i'P'^>5=^;k vi^P's 

*u<(i3~20 ©^«iafnm<b7jt^s : 7 x^;u, 
>v-/k :t-75^;k If7x— y;k t-U7x— 'J-;u«:i: 
OK3RIS^»*»6~3 0. ff*U<(i6~2 OOrU- 
;i'S:^J:z;. cn&OSlc^igll?^Sfc;^l~3 0, » 
*u<iii ~2 o<^7;u+;u»*/tid:7';n]+->s. m. 30 
^®^a«n~3o. »$u<iii ~2 o©/\py>{b 

KSRIS?-»A<6~3 0. »*KI*6~2 
0W7'U-;l'S*>£:liT'J-P + ->S. /NP-y^. v^T" 
ym. ^hPS. t KP + ->«;5:i*(^»§jftS*tSE6(cg 

[0 0 6 53 R' iUT»sut\Kfl;7kj!is»->u;us 
<tLT(i. >5^;u->uji'. -:^>5=-;u->u;k h'J;*5=-;u 
->ij;k xf^;u->u;k -✓xf^^i/i/ij^k h'Jx?^;i.-> 
U-/k i^^x^il'-j'^^^^Ui^'J^k h'J7x— -lUvU^k 

v>5^;u7x-;u->u;k v^f^iP-t-^^^^WvU^k 40 

e>n-5. ?#icSf$u<ii. h'j>5"-;u->'j;k h'jx5^ 
^u^x— ;k vJ^x— ;u>?=-;i/->u;k -fv^x— ;u-> 
U;k v'^f^;U7xx;U->ij;k -x>^;i/-t-^5=-;u-> 
'j;k v^f-;uK>5'7JU;*-P7xx;u) i^uyujat'a* 

[0 0 6 61 *»WTI4. R' <tLTIit#lC. 'fVT'P 

t^u. -ivyj-f^^. sec-:r^;k tcrt-:r^;u. 

>5^;UJ9:<!:©K^)l?-a«*3~3 0, »$U< 143-2 

o©5^tttt7-»i'+;us. fcJ:c;ctie»<osoD*^Ji^* so 
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fie^lf>i^Sftd<6~3 0, »*U<{46~2 0(D7'J-;U 
+ ->;l/^<»:(0K^ll?-aAt3~3 0. »*b<»4 3~2 

0 ©i^«iaiDK<b7k^sd^ e.«iin-5S-c» -5 c <h*<» 

*U<. a9"5t^tt7x— ;k -^-^f^^-Zk 7;i/;l-lx-;k 

7>h^:::;k 7x:^> h U^U^ftifWi^^I^^^a 6 ~ 3 
0. »SU<(46~2 0(D7U-;US. $fcl4K<b*m 

[0 0 6 71 R' ~R' (4. Ctl605%©2ilJU±© 

»igSfcl4. S^ll?-35:£<DSI?.¥*#tfM^b7k^^« 

Tl^T"t)J:l^. 
[0 0 6 81 *ZS:. m*<2JU±(DlS^«Cl4. R' ~R' 
$ tlSS© 5 "6 2 {l©S**a^ S tlT t ^ T <fc I ^. 

**2a±rois^ici4R' ra±. R' pi±. R* n±. R 

' lPl±. R' l^±. R*p|±(4, l:l^lC^-T'bS«:t> 

[0 0 6 9] ni4. MCDfiifiSk$»;b-rskT£u. 

|CI40~5. »*U<I41~4, a:Uff*U<l41~3 
OSSTfiS, Xli. tK^HtF-v -'\p^;'>IS^. K'fb?^ 
^S. Sl^^ffS. 'f:t'^^$S. S^^«S. Tt^C'^ 
Z-H/^^-^A^^S. U>#*S. /NP-yv* 

WS. 'VT^p^iC^b^^j^S. -^-f ^^WS. 

[0 0 7 01 /Npy>i^.?<tuT(4. -yvn-s ^m.. % 
n.. ^rjmifim-fiaix^o s^kTk^st lti4, bsiier 
'~R'T«i*ufc>t)©<ti^«©t>o**^if e.txs. *{* 
fi<)ic(i. pt5^;u. x5^^k ype;k :?'?';u. -^^v 

;k ^^'5=-;k y-Jk K-r->-»k Z-f ai^^u;^,*:©^ 
;u+;us : v'i^p'^^f^^k ->i>P's+->;u. yjU/K;!/ 

=;k 7^^>^;Utt<t*©KiBJl^SS!*«3~3 OW-xi' 

a7Ji'=^JiS ; t*— ;k rp'^— ;k v'i'P'\+-tr-;u 
^Sih'cOT';!''^— ^US ; 'Ov^k 7x— ;Wxg^;k 7x 
^;i':/Pe;U)5:<!f07'J— Vl'T-ZU+^l^a ; 7x— ;k h 
'J<>k v^^-^U^xX^k h'jy^-'l'^ix^k X5^;U 

7xx;k ::/Pbr;i/7x— ;k t'7x— ;k i-yf-Ji^, 
>5^;u:h7f^;u. 7>h'j;k 7x:^>hl>;^;5:<!^©7' 

KftTk^. :attM(ci4K^I^.^ai ~2 0(OK<b7k^S 
<Z)iJ^;5:< <tt)-o©*^**/Npy>lcMfeU/tSt>#* 

[00 7 1 ] cne>o5S. es^n^^a^ti ~2 o(Dt> 

<D*t»*Ul^. 'V-T^P^iCib^i^jiS.tUTIi. buIER 
' ~ R* TOT* U&^CD<!:^«(0t)OA*^(f e)n5. 
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+->S ; ^ h=t^->« xh+->. ya7t?+->. yh+-»5: 
>5^;U7x>' + ->, h+->>5:<!:<D7'J-P+->S ; 

n5X)<, c:nt>(c|®s:^n€>^)<DT(i;5:t^. 

[0 0 7 3] 'f;l-<5#«S<!:UTIi. M1£R'~R'T^J 

;U7;r*-K. hu-f vy^;^'><>•i^>^J^7*^- 
ji'T.jiyn^-h, 7x— ;i':^JU7-<^-h. 'Oi^-zu 
A^>-\i>xji'7 -( ^—h. '^>^'7;u?fp^>-e>;^ 

[0 0 7 41 S^^WSt UTaf*fi<J(Cli. BtrlER'- 
R'.r^^L;t=t)<D<tPJ«|(D<)0!)A«^(f e.n. «ftM(C 
14, TSyS : y^^UyS^v >?>^.»i/7'5/, -:?x^ 

□ 's+->;U75>';5:t'a?7;U+;i'75yS ; 7x— 

75y. >5=^;U7x:=;U75>'J&t*ro7U-;U7SyS 

[0 0 7 5] Tt^C^^^^SiUT^ttMlCtt. B R 

f-JUT^xy^>. h'J•>^'P'^+->;^^t^:^7-<•>«:<t*0 

hu;i'7|^;^7-f >;S:<!f(0h'J7'U— ;u*:^:7-f> 

S ; >5=-;U/t^;?.7 7'l' xf^A/fv^^y-f 7x— 
S) : 7|N;^;tv>KS ; 7t^:^7^ >SIS;a:<t*«»iS(f6n« 
[0 0 7 6] ^-(m^^sti^xM^mai. mriER' 

~R'T«5^Ufc'bOi:PI.»<0t><0**^(f&n, 

ic(4. 7x-;u->'JJk v7x-ju->u;k h'J>5^;i' 
•>u;k h'Jx5=-;u->u;i/. h'J:7'pe;u->u;k h'J 
vi'P'\=t^->;i'->'j;k hU7x— ;U->U-»k 

;i';S:i:©Kfl:7k^SjS->'j;us ; hu>5F;u->u;ux- 
x;i'>a:<i:OK<b7kig§j^->'J;ux-x;uS : hU>f^;i' 
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[0 0 7 7] y;UV::i':7A#WStUTfl=<*fi<]IC(±, sfi 

iSR'~R'Tffaniu;£:'b©«hiii«ot)0*t^rfen. a 
[0 0 7 8] 7.X'^mmiiyyX^wm\z{t. miiER'- 

R'Tff!I^Ufct)©<!:Pl«rot©A<^(f&H, JcUftf* 

[0 0 7 9] /Npyy^^tUTft^fl^icii. P 
F,, BF,l3.E<Dyvm^mm. ClO,, SbCU;S:<!: 

[0 0 8 0] TJlS. — OA'^^StiyXM^tfUZlt. A 
IR4 (R«7jc^, 7;U+;US. g»S€:WUTt)<fcl\7 

20 [0 0 8 1 ] laio, n />« 2 JU±0«^li, XT^Sn-S 

o. 

g^^g^b^ia (I -a) 

(4. Tis-«s^ (i-a) -rastis^b^^jA^ff^ut^. 

[0 0 8 2] 



30 



[flil 81 

/ 



R2 



I 

N 



R3 

R 



R5 



(I-a) 



m 



[0 0 8 3] (I-a) «f. M(4S»!»«S3~1 1 SI 

■5. ml4. 1 ~ 3 (DUSfC^ y . »^ U< (4 2 T-^sS, 
[0 0 8 4] R'~R'<4. SIMCI^— Tt>S^5:■pTl^T 
40 t>J:<. /NPy^JS^. KflSTk^S. '^xP 

^^<b^^^S. ^^bTK^B^'VU^l'S. ^{bTKms^ 
->p+->S. TJUa+i^s. 7;u+;i/5^;l-s. 7U-p 

x:X7';US. 75 KS. -fSKS. 75^3. -fS/ 
S*fcl4t KP + ->S*^L/. c:n&<DpS<D2(lJa± 
so [0 0 8 51 JEcfe, mAt2Ja±©ti^lCl4R'~R'T* 
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*3Sfc-rS[T*Uv ft{*fl<)lCl4, 0-5. »*U<I41 
[0 0 8 6] X(4. 7k^J^.^, /Npy^if.^-. K^b*^ 

i^isg^ws. ^^'tp^^m. ^m^mrn. a^k^M'^ 

C00 8 7];a:fc, n;0<2jy±(Oti^l4. XT5^^c+i-5 
^a©S(il:l^(c|5|-•r"t>S;S:■^Tl^Tt)J:<. ^tiX 

(I-a-1) -C^$n«<b^«!lA<»*UO. 
[0 0 8 8] 
[■(kl 91 

/ 



I 

N - 



■"lie" 



MX. 



m 



(I-a-1) 



[0 0 8 91 iC (I-a-1) R'~R\ MtSJ:ZfXt 

A. /sy—OA, A-^-v-SA. ^:t::/, :S'>:S';k riA 

[00 90] mli. 1~3©SSfcT*-5. R' ~R 
' (4. 51MCPJ— -C"t>S^oTlxT'b«t<. *SIJS^, 

7U-P + ->S. 7U-;U5" 
S. 'fSh'S. 'fS/S. XJU7f^>x^^;u 

s. ;^;i'7l^>75 KS, ->7ys, ^hps. bKP+ 

+ ->S. 7'J-P=t^->S. x:^x;i,g. 75 KS, 75 
ys. :^;b;i^>75 HS, ->7ys*/E:(4-hnS*<» 

(0 0 9 1 1 /\ny>E5?^tLT(4. S^. ^ 

(4. xf^;k n-:rae;k -fv^PbT^k n-T" 
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'i^jyf^Jl, sec-7"5^;k tert-7'5^;U. -^V^^ 
;k '\+-Wl'«:<!:(DgS^llTFSS[»«l ~2 0©iaS[«*/£: 
(4^M«ttro7;U+;i'» ; t-^k 7U->k -fvyp/^^ 
-)U;5:«b'0Kmim^a*^2~2 0O@tgtt*>S:l4^J«tt© 
7;U^r-;l/» ; x?^^;i/. Zfa/VU=¥)l'^^mm^.^1Sl 
«t2~2 0©iaS[«*)t(4iM««©7Jl'+^;US ; i'f 
PT'PtfiU. v'i'P^^^^U, ->i7p/>;>5^;k v'i^P'N 
+ V';U. 7yv>'?^;U;^t*(Di^^ll^SlA<3~2 0(D^ 
ttfia?DK<k7k^S : 7x-Jk '^^v^k :f75^>k 

10 7x-y;k hy7x-u;u^<t*oKiiiJs^a««6~2 

0ro7y-7PS ; ->i'P'<>^'vXii;k -Ot"— -/k 

u-ji'f3:^(om.mm=f-^f}^ s ~ 2 o o^tt^tssi 
m<k7k^« ; *3J:tx, cne>©«icig5^jf.^a*n ~2 
0 ©7;u+;i'S. Msfeffi?^a*< 1 ~ 2 0 <o/\py ><k7 

-fU+^US, 6 ~ 2 0 <^>7 U 

~2 0<D7;U3 + ->S, j^SH^-ScA* 6 ~ 2 0 
(D7'J-P+->®, /NPy>> ->7>'S. -hPS. t 

e)n-5, c:ne>01'T(4^lC. ;<5^;k x^^^k n--^P 
20 t;k 'fv:/pe;k n-:^5=-;k -fv:/?^->k sec-7"9^ 
tert-:/?^JU. 'O^^U. ^^4^ ifOK^IS?^ 
aAt1~2 0©tt^t)L/<(4^JilStt(D7;U+;US; 7i 

-;k :^7?^;u;&<t*<DM^il?^Sl**6~2 o<07y-;i' 
S ; cn6>CD7 y -7USlcS(iieM^IS?-»At 1 ~ 2 0 © 
7;U+;US. KSRJS^Slt** 6 ~ 2 0 057 y --/l/S. MSI 
IS^StAn ~2 0(D7;l'a + ->S. K^I^>^StA<6~2 
0 <D7 y - P + ->S/5: £©g^gA« 1 ~ 5 ffla» L/fcS 
»7 y --/US)a:«l:«<»$ Lix. 
[0 0 9 21 ^T'PSaSC^k^iBsMStUTB. tP- 

30 ;k tfy-:^>. try5v;>, +yy>, hy7-:^>'>5:<i: 

<D#Slg^k^%. t;^>;S:i:O^SIiil<k^!^. 
f=-:t7x>«:i:©#S5il^k^^ft£0!)«S, te<tOCcn 

&o«x5PPisafl:^^sisic6{*is^a*ti ~2 0(07 

[0 0 9 31 BtitJkmm»'>*jASiiux^»tfiizii.. 
>5^;u->y;k -:^^5^;u->yjk hy^5^;u->y;k x 
9^;uvy-/i/, vx5^;u->yjk hyx^'^ui^yjk v7 
xr:ji/>5^;i/->y;k hy^x^^Uv'y^k -:^>5^;u7 
40 X— ^Pvy^k *xy5^;u-t-:/^-»u->y;k 

('^>^7;U^P7x-;l') ->y;l/;B:<!f**^lf 6>n-5. 

cne><D4'T(4*#ic. >5^;u->y;k >'>5^;i'->y;k 
hy>5^;u->y;k x3^;u->y;k v?x?^;u->y;k h 
y x5^;i/-> y h y 7 x-;i/-> y Jifxizifittf^ ut^. 
[0 0 9 4] M<k*«S^->P+->S<bL/TS<*fl*)(c: 
14. b-Vj^^Ji'>a^->f3iiitKmtf^n^o 7;i'a+-> 
StUTft<*6«l(CI4. p'h+v'. xh+->. n-yp;H+ 
-fV:/P^+-X n-^h + ->. WV^h+v'. ter 
t-7^ h+->;5:<!:/)*^lf e>tiS, 
50 [0 0 9 5] 7;i'+JU5^;i-S««:UTft{*WlCl4. /■'^J\^ 
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[0 0 9 61 7'J-;U5^:tStUTA{*MlCli, 7i- 

[0 0 9 7] 2i7.7-}imt{^X^^tti\Z[t. T-b.'fJl'^ 

to 0 9 81 5^;tx::i5^;USiUT*fli:WlC(i, 7-fe5^ 

*»MlCli. 7-bh75K. N-^5=^;i/7-bh75 h\ N- 
[0 0 9 91 5 HSt L/TftftttlCIi. T-fe h-f 5 

[0 1 0 0] -f'£>'S<hUTMttMIC(i. >5^;u-f5 

ji^A^^y, z^nidji^^^yf. y^ju^s.y. y 
x-^U'Tsz/ftifAt^if ens, ;^ji.7iv>xx7";us<!: 

UTa»MC(i, x;U7|^>K>^;k ^;U*>KX5^ 

;k ;^;u7t^>K7x-;u«:<«:*<^(fe)n-5, 

[0101] ;^;U7f^>75 MS<J:UTH»WlC(i, 7x 

— ;u:^ji/7t5>75 N->5^;u;^;U7t^>75 N->?- 
;i/-p-h;PX>>^;Ujt5>75 K&t*A<iglfetl-5. «: 
fc. R' li^k«lU^<oa^STfc■5C<i:*<^l^*L/l^, r 
tefc^R' (i. /xp-yvis?-. K<b*^S. 'NT^pJSiC 

+->S. 7;Ua+->S. 7^l'+-'l'^*S. 7y-P+-> 
7'J-;u5':i-s. 7->;us. x::^7^;us. 5^:i-XX 
x;i/S. 75 K«. -fSKS. 75yS. -(S.ym. 7. 
;U/1?>XX7";US. XJU7l«>75KS. v7>'S. — h 
PS^fclit KP+->S-Cfe-5c:<l:«i»* UU. 
[0 10 2] R' tUT»*UOK<k7K^S<!:UT(i. 

Jk sec-yf-JW ^>J- 

JV, '^+->;U;a:<h'©^mil^aA< i ~ 2 o (OiSta«*fc 
(S5}««©7;u+;us ; ->i>p:/pt:;k ->>>P^5^ 
;k vi'P'O^^k v'i'P's+wk y-y^>=5-)\^ts. 
d<r>mmM^mfiz--2. o<Dsattia5BiK^*siis ; 7x 

:=.;k 'Ov^k :*-75^JI/. tf7x-U-»k h'J7x— 
U ;U;5:<h'©K^lf.^^a** 6 ~ 2 0 057 U -;US ; fc<t 

t^. ctxe)©sicK^j^?-siA<i ~2 o©7;u+;i'S. 
K^ii?»A«i ~2 o©/\py>ib7;i'+;ws. 

^iiA<6~2 0W7'J-;i/S. 7-»l'a + ->S. 7'J-P 

+>s. /\py>. •>7>'s. -hPS. th'p+->s 
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[0 103] R' iUTS?^ ul^M'^k7Klgam->'J-;^s 

•>U;i/. x^'^UvU^k vx5^7i,-> ij ;k h'jx5^;i/-> 
'j;k >'7i-^u>f^ju->u;k hU7x-;u->u;k 

v;>t5^;u ('^>^'7JU*P7x-;u) i^UJi^^iiifimif 

10 (0 1 0 41 R' tLTCii^lC. -fV^P 

«Jl^aAi3~2 oro5j'iis«7;b+;us. fcj;t;Jctie> 

<DS07k^l?>^ «i^^J^^S!(*< 6 ~ 2 0 0D7 U -^UST 

pt;;k v^pT'f";!'. vi^p^^f^ik ->i'P'\+-> 
^u^st'oi^^j^^aAi 3 ~ 2 0 (Dm-iXf&mmit7}(.mmti-> 

[0 10 5] R' ~R' It. C^+ie.<7)p-&(D2{ltU±CD 

[0 10 6] S;tv mt!{2a±<Dm-^iZU. R' ~R' 
■C^S^^«SO5^2^1(0SAtaaStlTl^Tt>J;t^. 

fc/siu. R' m±it^-^t£ti^z.titm\ *e.ic. m 

»<2fel±©l§^ICfiR' lsl±. R' R' l^±. R 

* Pl±, R' l^±, R'l^±(i, l:^^lclPl-T•t)S;a:o 

30 [0 10 7] nit. M<0{lSfc*aSfc-ra-C*'J. A<*fl«] 
lC(i1 ~30SgJCT*-5. Xli, tK^JS?-. /NPy>l^. 
^, ^mi)K?-»1 ~2 0<DK<b*jgS. m^ii^»i~ 

S. 'J'-f^^WS^i'^^U. nA*2JU±©li^liS:u 

[0 1 0 81 /\py>IS^iUTIi. 7yS6. 

a-j^A^^if ens. K^is^a«< 1 ~ 2 0 ©i^^b 
7k^S<hUT»i. 7;u+;us, •>^'P7;u+;us, 7;u 

^r-Jl'&s 7 'J -JU7;U+JUS. 7 «J -;US«:t'*<^(f 

40 en. j:u*i*wictt. >t?^;k x?^;k :^pt;k :7 

^Jl'. '\+-></k ^tf?';!/. /--/k K5^->;k 7-1' =1 
->;Uft<t'<^7;u+;uS : ->i7p/<>f^;k ->^P'N+-> 
;k y^ujix'^u^^k 7^^>5';i'^«t*o->^P7-»u+;w 

S ; bf— ;k T/P'^^^k •>i'P'\+-fe— ;U«:^07;U 
-^-Ji/S : ^>vik 7x-;ux5';k 7x— ;u:/pe 
;U;a:<!:<D7'J-;U7;W=t^;Ug ; 7x-;k h'JJl. v;< 

^-;U7x-;k MJ>5=--/U7x— ;k x5^;u7x— ;k 
:/pe;U7x^;k tf7x^;k ±7?-;k >5=-^U:*-7 

50 ^(fens. 
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[0 1 0 91 mmm=f-mu '^2 0(D/\ay>itmit7i(. 
mmt uTi±. tiitimmm,=f-&iif i ~ 2 o (omitJkmm 

Tli. t Ko+->S ; pi h + ->. xh+v'. :7^n;H+ 

|J-P + ->S ; 7x— h+->. 7x— -»Uxh+->«: 
[0 1 10] 'f^l-'J^WgtLTIi. H5iEK*#^S(0 

*:t>-h. hU7;u*oy^'>;^;U7;t^--h. 7x^ 

-K. 7x— JUJ^^U^-f 'Ov^UJ^^b^-f 
[0 1 1 1 ] ^r-f Jg^WSitUTtt. ^5=^;u->'j;u. 7 
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30 

;us ; h'J>5^;u->'j-/k hux^;u->ij;k huzfa 

'j;k hU h'J^Uv-U^k h'J-^-75^;i'V'U;U/S<!f(7>h 
U K<k7K^Mj^-> 'J ; h U >f^;u-> U ;ux— 7^;u;5: 
«!f<Dlft<b*Sfg»-> U ;KZ)-> U -JUx-T'il/S : h U ^ 5=^ 

If ens. 

10 [Oil 2] x-e^$ti-5S<tUT(i, c:*i€><D5^. 

/\P'y>Il^. J^^lf,^lSi*<i ~2 0<7)iK<k7kms^fc 
I4:;^;u7|v^- hs-c^-s C bO, ^ n A< 2 iU 

±roii^ii. x•r'^^tlss(is:^^^c|il— Tts^oT 

[0 1 1 3] HijiH-ss^ (i-a-1) Tasnss^^Ji 

SiD7%2{i<DS mV. R' PI±«RI<) «f3^$n 
Tl^•5<t^«!l(4. fci^tfTIE-flg^ (l-a-2) TSS 

20 n-5<b^!teT«>s. 

[0 114] 
[<b2 0] 



R2 



,N 



R3 




R* 



M 

X. 



m 



• I 



R1 




R'2 

R'3 



n 5 



m 



(I-a-2) 



[0 1 15] ^ (l-a-2) «t>. M. R' ~R* . Xld:. 

-£-n-en*5ie-fia^ d) wti^tm^-c^u. r"~ 

R"I4R' ~R' tpllit?**. ^t»*U<(±]UT© 
[0 1 1 61 R'~R"I4. SOlC|5l--Ct)SJa:oTl\ 

stxj^^T'^US. 7-5 KS. -rSKS. ZS^S. 'fSy 40 

(omf-itzitm^TFit. R'~R"<De»-&©2(iJa±© 

[0 117] Y' (4. R' ~R' tJ^^Slit\?>'P/3i<t 
'&1-3JU±OSi, R"~R"*>&StfnSil?fi:<«t:"t> 
1 oJU±05S<!:*S^-r-5 (Acfc'L. R' <tR"<hA<e 



[0 1 1 8] Y' -C5^$n-5S^S<hUTI*. K^. 66 
a. iK^. SJg. U>. 'J-'fig. :^X, fl!l^«: 

(fe.n. :i,{*MlC(4-0-. -S-. -Se-;ft<t*©* 
;U=iy>Jl^#WS ; -NH-. -N (CH,), - 
PH-, -P (CH,), -^<!fOSlg*fcl*'J>I^?-# 
=ftS;-CH, -CH, -CH, -C (CH,) 

, -f3:i£<Dmm^.^^tst 1 ~ 2 0 <Dm.it7i(.mm ^>-^ 
2 o<om^^mamtii^mMim ; tu + / u >. 

5^:t7x>. 7^>;9:t'(D^7"Pl^.^«#t;K^I^.?-» 
;5<3~2 0(D'\7^PSiC^k^'^SIS : -S i H, - 
Si(CH,), -fei:(Da-<^IS?-#«S, -SnH 
, -Sn(CH,), -«:f(0XXI®?-#W5; -BH 
-B (CH,)-. - B F-;a:<i:©«8*IS^#*S«: 

[0 1 1 9] lUTic. ±ie-^ic (i-a-1) -ca^n-s 

^Stc^T^iJ. {§x»(CI4. Sell 1 1) . T i (III) . 
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Nb(V) , Ta(V) . Colli). Co (III) . R h (I 2 8©^ ^ 7z::t>a**&Jllce^L/Tlx-5«^. 

I). RhIIII) . R h (IV)<£:^-r*<. cne>lC|5g^Stl 2fii&BTIi n = 0 . 3{i^STI±n = 1. Afffi^ilT 

i>ii<DV{tf3i{.\ Z.n^<D^t)^-Clt^lZ. T i (IV) . r±n=2, 5 ffi^STIi n = 3 iC^tS, fctxIf^liA^ 

2 r (IV) . Hf (IV)*t»^Ut\, T i (IV) n = 2 T» U . Z r (IV) ©li^li 

[0 12 0] Xli. CI. Brl|©/\Py>. t>L/<li n = 2T&y, Hf (IV) (DlS^(in = 2T&-5. 

y5^;u^©7;u+;us^3^-r«^. cne)ici5gs:$n5=t) [0122] 
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[0 1 5 3] *»?BfCCR«;l-l^7-f >S^ffltt«llCfcl\ 

T, (A) m6fti.xikm-r/bJivt£-^^ (III) (0 

[01 5 41 

[fl:5 n 
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[0 1 5 5] scd-wf. M(iSMfl«ig3~i 1 mom 

^^JS^T-^^U. »$U<»lg3^5fSl£^(^^9 

1#lc»*U<liSg4fii^fclilg5gj<oa^^«Il?- 
TfeU. 4#(C5^^>. vJ;ni^C7A. i\-p—OJx. a A 

[0 15 6]ml4. 1~60Sa. »*U<ttl~40 
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[0 15 7] cnt>©»(De)-&, *$«C, /NPy^)^.?-. 

'J-a+->S. :ii^T-}\,m. 75 KS, 75/S, 7.)V 
7t^>75KS. ->7>'S. ^hPSXii»*Ll^ 
[0 15 8] Ctie>©SR' ~R' iUTIi. fiS 

Tifll5tUfct><^><l:PI«©t)<D««^(fe>n-5. mj&« 10 
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±<os, u < iii»«-r«SA*i:iMcae uTis^JB 

fiJtUTt>J:0. (EU, R'l^±«*S»3nsc:<!:tttt 
[0 1 5 9] JUTIC. ±lE-«SC(l-b)T^3n«S» 
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[0 1 6 21 ±IEOJ:^tt'(b^«!llCfet\ 
[0 16 3] JU±<^J:c>;^S^&Jl^^!|e!l (A) It. 1 

t)-f+Tffl t C <h t> T# « , 

[0 16 4] <teg)g^^g<b^#l 
±IES^&Sn:d4j9 (A) JU^OS^^S^d1j9<!: U 

(a-1) TiSSCTa^n-SS^^Jl-r 5 K<b^^{l-c) 
[0 16 5] 
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[0 1 6 6] ^>f>. M». m^simm8'-^ omo^m^^ 

R"~R''li. soicipi— -et>S;5:^Tt^ 

Tt>j:<, m.m^^'-5o<Dm<t7^mm. Kigai~5 

oo/NpyWbKftTk^S, K^b*iggife->U;uS*fc 

'>^< <t*) 1 a<D7E^«#t/s»s-eg«*nfci^<bzk 
[0 16 7] R"~R'*T«$n<5Si4. cne><o5^ 

[0 1 6 8] X(i. Tk^l^^-v KsSll^ 

ai ~2 o©i^ft:*^s. sisiis^ai ~2 o©/\py 
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(a-2)TiSiC-CS$nSig»^H7'S hMb^l^KI-d) 
[0 16 91 
UtS 51 

R' 
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((EJA)„^ MX, 
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I 

R" "(l-d) 

[0 17 01 Ml±, ^SflSm 3 ~ 6 S£(DS^^Ji 

UCN. R'fe<tt;R'tt. 5:t\|CPI— Tt) 

S^a:oT(,^T^)J;<. 7k^ll^. i^mSi 1 ~ 5 0 oi^^k 
7jc^S. gg^iSti ~5 0©/\py><bK^b7k^S. IK^b 
7XSg®»->'J^l'S. */tl±, U^'. BSIifc 

[0 17 11ml±. 0~2<DSIilCT<fe5. n li. 1~5 
AC*. 3-1 6JSe©JS^*S^ 

U, fti*WlCtt. ^-Jiil. K«. Sig. '^'f^. 
U>. east. yjUvn-JyA. -bUV. ;^X«:<t'/)t^lf & 

[0 17 21 Eli. K^. 7K^. wm. t\u*f>. g 

< <ht> 1 a<D5clg*«-r«S»S-C*«. m«t2©« 
^. 2<i(DEIi. l:l^lC|5)-Tt>S/SoTl^Tt)cfc<. 

[0 1 7 31 pli, 0~4<OS»-C*«. Xtt. zkSfelS 
f\u*fyWf-. KlgJl?-»)6« 1 ~ 2 0 ©K^bTK^ 
g5mi^.?-»/)<i ~2 0(D/\py><b@?<b7jc^S. ^ 

s«^r. ttfep**2Ju±<oit^icB. xT^snse 

a©S(4. S:l^lC|H|--C=bS^^T(,^T't><tO. dtie. 

op^, xii/\py>js^. Kmis^a** 1 ~ 2 0 
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<b7k^S^fc(i;^;U7t^^^- hSTfe-S c t ut^. 
(a-3) TEJCTasnSjB^&Si>7 1 J +-><b#«5 (I- 

e) 

[01 741 
[<b5 61 

(A'L-O 
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(R). 
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X— X 

(R).' \r). 
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•••(l-e) 

[0 1 7 51 ^tf. M{isss»«m3~i iei©a^^ 
MJi^^^u. I fcj;t;m(i-E-n-enosfc(ii ©sa 

TfeU. AjSJCt^A'liJ^^im^Stl ~5 OOK^bTkSI 

K^H^-Sii ~5 0©/\py>"(kKft*3g. 
<b7jc^S, *7tiii^mi^.?-S»i ~5 0(0/\pyWbi^<b 

[0 1 7 61 BCi. i^^lS?-a0~5 0<Di^-fb7ic^». 

20 K^im?-^ 1 ~ 5 0 <r>i\nfy{c^{c^mm. R' z 
TSSn-SS, Ki!l*fc(4«5SIT»y. CdT. R' fe 
J;t^ R' lim^Jl^Si 1 ~ 2 ooi^'fbTkSIS^/tCii^^a 

< tt* 1 {l<D'\7^Pl?.^«^#t;M^I?.?-SC1 ~2 0(Di^ 

^bTk^ST&y. zi±j^^. ess. UV^fcli-ir 
[0 1 7 71 nli. MOfiffi8ft*3lfc-rSJ(T*-5. X(i. 

7kigi^7-. MP-y^n^. K^is^sui ~2 0(OK<b7K 

^S, K^IS^^Sfcl ~2 OWAPyWbK^bTKSRS. K 

30 nX)<2m±(DJS^Ii. XTS^SnS^SlOS 

(a-4) TKSCTasn-i)il'->5:< tt) 1 <l<7)'S7^Pll^«r 

[0 17 81 
[^bS 71 
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[0 1 7 91 set. Mii^afl»S3~i }^<om^±m 
^^'&7^-r. xii. mmm&m^ 3, 1 4 $^1*1 sm 

7cm"C»«. 50 



-d-f) 

[01 8 01 a 14. 0 *fcl4 1 €:5^-r. RI4. SIMCH 
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[0 18 1] bit. 1 ~ 4 (D^StTft U . b*<2JU±(?D 

li^. [ ( (R).) 5 -Xs ] SiilPl-Tt)S;a:oX 

[0 18 2] Vlt. A(.mW.=f-. AP-y^l^.^. iK^IS^ 

St 1 ~ 2 0 (omitjmms mmw.^&. ^-'2 0(o/^a<f 
[0 18 3] c A< 2 ju±©ii^(i. YTj^sn-smsfco? 

SIil:l^(Cl^--Ct)S^S:•^TC^T^)«t<. ^fcYTS^S 
(a-5)SCR B (P z),MX. TSStlSig^^H^k^ia 



R" 



[0 18 6l SCt|'. Y, fcJcZ^Y, li, SlxlCPI— 

Y» ^t^m'mmm^ 6m<D7tm-x^&^. r"~r 

Aoy^i^.^, K^ji^^a 1 ~ 2 0 03iK^b7k^s. 
is^-iai ~2 o©/\py>^bK<k7k^s. ^m^ms. 

(a-7) TiSSCII-hlTSSnSft^iatVIIISiroS^^ 

iin^tro^k^^ 

[0 18 7] 
[<k5 9] 
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[0 19 0] M(i. ^^»»S3~1 1 filOg^ 

^SH^S^U. mlJ. 0~3(DgaT-S)y. nli. 0 

^fciii (DsaTfeu. pli. 1 -sosst-c&y, q 

[0191] R"~R"' (i. i:OIC0— TfcS^oT 

2 0 ©K<k*^S. K^H^^Si 1 ~ 2 0 ©/\P'y><kiK 

^nm. K^#«s. 'T^cr^ws. '^•<m^«s£ 
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Mli. S^»S3~1 1 ^^f^^JS^k^i^ilS:^ 
R 14*^11^, K^H^a 1 ~ 2 0 ©Kft:7KigS« 
fcli^^H^IK 1-20 ©/NPy >'fb^^k7k«S^^ 

r. 

[0 1 84] nIS. M©fiiiia*3l>S:-rStTft«. X(4, 

/\t\^ym=f-. k^i^>7-isc i ~ 2 o (DK<k7K 

K^H^Sti ~2 oro/\P'y><kiK<k7K«S. m. 

s**-r. n 2 ju±©«^(4. x-e^sn-5«»©s 

(iliiMcll— Tt>S/S:cTi\Tt)J:<. »«tMii:uic 

(a-6) Ti25CT5^Sn-5g^^S<k^!K!l(l-g) 
[0 18 5] 
[ikS 8] 



-Cl-g) 



R"-^ ^N-R" 



■d-h) 




[01 8 8] iCf. R"~R'*li. auiCPI— -CfeS^S: 

1 ~ 2 0 ®K<k7lc^S*/S:(4K^IS?-Sfc 1 ~ 2 0 <D/\P 
'yWkK<kzk^«-c»y. c:n&op•6 2^lJU±*^5:l^ 

(a-8) TiE^(l-i)T^Sn«S^^M<k^«!l 
[0 18 9] 
[^k6 0] 



MX, 

•••(J-i) 

[0 19 2] xii. 7k^ii^, /\py>i?,?-. mm^.^ 

St 1 ~ 2 0 wM<k7k^S. ^^l?.?^Sti ~2 oro/NP-y 
>4ki^<k7k«S. si^#*s, -i^to^ms. <7-^m^ 
^s^ftitmm^^s^Tpu. q«t2m±<o«^». x 

SSt©S(i50 (Clil— TfcS/i o Tl^T t) J: 
<, *fc(iXT5^$n«^S«DSI±5lMce^L/T^« 

[0 19 3] YI4. ;K^-^"<>-K>SS:5g«-rSST 
feU. <r-f^*fc(iy;U^^':7A*5^-r. AI4. 

mmwmm^ 4. 1 5£;ti4i 6m<D7im^^-r. 
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[0 19 4] (B-1) ^m&mitt:^ 

[0 19 51 

(B-1a) -f&^ R'.AI (ORM. H, X. 

(jC'^', R* tectl^R" It. l:l^(C|5]--Ct^J5:oT(,^ 
TfcJ:<, i^^H^lfc/in ~ 1 5. »$U<(i1 - 4© 
g^ibTK^SS^^L. Xli/\py»]g^€^U. mliO< 
m^S, nliO^nO. p»0^p<3. ql^O^q 
OOJiSTfeU. *Om+n + p + q = 3-e*S. ) T 

[0 1 9 61 (B-lb) —S&A M' A I R'4 

i^.?!S*n~i 5. u<iii ~4<og?'rb7kms«^^ 

(TJ^T-'l'+^MbiKS, 
[0 19 71 (B-lc) — KiC R" R' M' 
(jCtt". R" teJctXR' li. l:l^(C|B|--Ct)a;&■^Tl^ 
Tt)<fc<. KmJl?-33[*n ~ 1 5 , »*l/<li 1-4(0 
K{b*jg«*55U; M' liMg. Zn*>tl4CdT& 

[0 1 9 81 m^vi-u)[zmr^^m')\'^-OAit^ 

«!i<tLT(*. ;ii:©J:5^i:^b^«)«:«!f*ffll*T$S, . 
-^SC R'. A I (OR'),-. 

R' *5<ttXR' [t. SO(C|5|-Tt)S?a:-3Tt> 
Tt)<J:<. K^I^.?-aAn ~ 1 5 . »*L/< 14 1-403 
^^bTk^S^^U. m(4«?$U<»l . 5^m^30Sk 

T*-5, ) -easn-5W«7;i'5-c;A<b^«j. 

-fiSSt R'. A I X... 

(S"!", R" «Ksiiis^a«<i ~i 5. »*u<tti~ 

4©K{b7kSgS«^U. X(4/\py>IS?^**L/, ml4 

»*U<(4 0<m<3T««. ) TSStl^^ffilT-^/UH 

-"^A^b^i^. 

— ^SC R'. A I H,-. 

{^^. R' {i.m.m.^.=i■1SLifi\~^ 5. »*L/<(41~ 
4{DiK<b7k^S*^b, mJ4»^U<l4 2^m<3T» 

) T?S$n-5WM7Jl'5^^7A^b^!Kl. 
-«SC R". A I (OR' ). X. 

(Sf, R" *5J:Z/R' (4. 5tx|Cl^-T-={)a;5:-pTl\ 
T=bJ:<. 1 ~ 1 5. »^ U<lil ~4(D 

^<b*^«**L/. X(4/\py>lf.^^^L/. m(iO< 
m^3. nliO^nO. ql40^q<3©a-C*y. 
dOm+n + q = 3T*S. ) TaStl4W«S7"-;U5^ 
■JAfb^tl. 

[0 19 91 (B-la)»Cg-r-5^S7;l/5-^»A<b^«)<!: 
LT J: U *f*WlCI4 h 'J ^^^JUT^US--^ A, h U 
;i/7;u = -':»A» h 'Jn-:^5';U7;U5^'>A. h'J:?'P 



+ ->;i/7;U = r:'?A. hU:t^5';U7JU5-'?A. h U 

A ; h'J'f VT^Pt-d/Z^US-CJA. h 'J V 
Jl/S^OA, h'Jsec-:rf';U7;U5— -^A. hU tert- 

Av hg3->f=-;U:rf^;U7'JU5-'?A. hU2->5=-;U'< 
>5';l'7;l/5-'?A. h'J3->5^;l<''<>5=-;U7-»U*-';7 
A. h'J4-;>t5^;U'^>5^-;U7;l/5— ^^A. h'J2->5^Jl' 
^+->^U7;P5-'?A, |-y3-^^;U'\+->;l'7;U5 — 
10 "^JA. hU2-X5=-;U'S+->;U7;U5— r>A«:<t'©h'J5J^ 
ilft|g7;U+;i'7;U5 — -JA ; hU->i'P'^+->;l'7;i'5 
— -^A. h 'J ->i^P;J-i^5^;U7JU5— A;a:<t*(0 K 'J > 

A. hU hU;U7;U5-':»A«:t:<DhU7U-;U7;U5 
^•5 A ; v-f V7'5^;i'7;l'5-C'A/V'< K^-f K^t'O 
v7;U+;U7;U5-'^A/\'f K^-f K : (i-C4 H,). 
A I, (C, H,.). (iC*. X. y. z(4iE©SiTS. 
y, 2S2 X-C**. ) ttilt^^t£ti?>b*J-iy^\y- 

20 V>^5^;U7;U5— -^^A^ h+->Ks -< V^?=■-»^7;^5 — 
^7AXh+->K. 'f v^5^;U7;u5ii'^A-rv:/P7H+ 

->K^Ct'W7;U4^;U7;U5-'5A7;W:3+->H ; v^^f^ 
;i,7JU5— OA;* h + ->K. vX5^;U7JU5— -^Axh 

4^->H. v:7?^</U7;u5— •:?A:/h:ir>'K*<i:(D>'7;i' 
4=^;U7-;u5=.r>A7;W34^->K ; x^;i/7;w5=.':;A-fe 
x+xh^i->K. y?^;i'7;u£— ■5A-fex+:rK4=^->K 

;&:<!:(D7-/U+;U7;U5— ':7A-feX+7;m + ->H ; R' 
,.sAI (OR')..sJa:<t-r«$n«¥l^tiBK«*-r«fflJ 
»fl*lC7;Ua+-><b$nfc7^U+;U7;U5— C»A ; i^X 
30 ?=-;U7;U5-'i'A7xy+->K. vX5^j|/7;U5 — A 
(2. 6-v-t-:/5^-»U-4-^5^;U7xy^>'H) . X5^;U7 

;u5-C7Atf;^ (2. 6-:'-t-:/5=-;u-4-^5=-;i'7xy+v' 
>i5^;u7xy+->K) . 'f v:/5^;U7;u5-':?At'x 

(2. 6-v-t-:/5^;U-4->5^;U7xy +-> H) 1S.e.<Ti'J7 
;U+;U7;U5— '5A7U-P+->K : >>y5^;U7;U5 — 
"JA^^PUK, vx5^;U7-/l'5— C7A^P«J K, 'yZff: 
)\,7)V^-^AC>uy} K. vX5^;U7;U5 — -^A^PS 
V'fv:/5^<»P7;U5— '^A^'P'J H^<!:«5v7;i/+ 
40 ;U7;i/5— -^A/N^-f K : X^;U7;l/S— ■^A-bX+4' 
P'JH. 7'5^;V7;l'5-':yA-b>?.+^PU K. X5^;W7 
;U5:z':;A-fe;^+:rP5 H^<*:07-»U+-»U7;U5— 0 A 
-bx+zN^'f K : x^;U7;u*n"5A-:^i'P>J :/P 
e;i/7;u5— ■^Axi'p'j h\ y'j-)V7)\^^—0Jxi>y 
PS HJSt*<o7;i'+-/u7;u5-'5Av/\^'r K^t'wg? 

5^6*IIC/\py><b^Enfc7JU+;U7;U5::iCrA ; vX5^ 
;l.7;l'a-':?At KU v:r5^^W7->P5-C;At KU 
H^<k*©-:;7;U4^;U7;U5-0At KU K : x?^JU7;U 

s-'jAvt KU :/peji'7;u5^':»Av?t ku h 

50 ;S:i'(07;U+;U7;«/S-C» Ai^t K U K«:<5:-t©fte<0S 
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v(>P'J x5';i/7;U5-'5Axh + ->7'P5 

©g|5^^Mic7;m=^^->^bfc<fco^/\ay>^b^Eti/i;7;u+ 
;|/7;U5-':;A;5:<»:*^lfSci:*<-C#5. 
[0 2 0 01 *fc(B-ia) (cS(at-«<b^^t)ffiffl-r«:: 

tA^T^. ;bixlfS^IS^*^M>T2JU±<D7;U5^ 

Ci:*^-C#-5. C<DJ:e)/S{b^!^tUTS»a*)IC(i. 
(CjHsliAIN (C, H,)AI (C, Hsli Ui£^mif 10 

[0 2 0 1 ] «Uie(B-lb) lc)l-rs<b^tli:bTli. Li 
A I (C, Hs)^. LiAl {CT»,i), ti^^mif^C 
tifit^^^. ^fc-troffelcfc, (B-1) 
UT(i. >5^;U'J5^C;A, x5^;uU5^'5A. :/Pt;i''J 
5^'? A. l/f^^UU^'-^A. >t?^JUV4^4>->r5AyP5 

y^'jUvi^^v'JAi'P'J x3=-;U-7i'':i!.->'5A 
:/P5H. X^^^U^i/^i/e/Ai^PU yu\i}\,-7{f 

^->';7A7'P5 h\ :/Pb:;i'-74>^:?!.->'5Ai'P'j K.' 
5';i/vi/'^->':?A:?'p5 y^)\^^{f^'>"t)i:Ki7a^j 20 

h\ >?^?^;UVi^*><OA, -:^X5=^;U-7i^:^->C»A. 

[0 2 0 2] *;S:fi^^rtT±IEW«l7;U5-C7A<b^ 

*z:'5A<i:7;l'+Jl''J5=-:;A<tcDffl^1+. ^fcli/sP-S^ 
>^b7;i'5 -C? A <h 7;Hr;pv^^^-><5 Aioffl^-fr/j: 

[0 2 0 3] (B-1) W4»&S<b#«OA«'-Cli. mW7 

;u = z:C7A{b^«!iA^»$Uu. 30 
±i20J:56:(B-1) ^M&S<b^«5l±. 1 S^SIlT* 
li 2 aJa±ii*^*>-l*Tffll\ &n4. 
[0 2 0 41 (B-2) »^7;U5-':>A:t=<^><b^'K!l 
*%?BTffllNe)tl-5{B-2) ^C87;i'5-'>A:i-+-><b^ 
ji£*i;b»J<D7>U5y+-y->T-&oT=b<t<. ^fc 
!t#H^2-7 8 6 8 7^4i«lC0!l3^SnTO«<t5«:'< 
> tf >^5SttO W«7->U5 - C» A*+ -><b#«JTft T 

[0 2 0 51 Se3l5i;t53107;l'5/+-y->li. fctX-CfT 
E0!)<fc5«*i*lcJ:oTSi§-r-5C«!:*«-C§. iiJS. K 40 
{b7j<^Sj«05SjSi UTmStxS. 

(1) i!a«**^W-r-5<b^!^^>S:liSS7k$^#W1--5 
^fS, /£:<«: ^tflg^bV^r^->':7A7k«^. fiSSIfflTkfn 

#1. 6SK7;i'5-0A*««!l. jaa-y^r;u*««j. % 
<bm 1 -b U A7k?p^;a:<t'roK<b7k^^<*SSjS(c. h 
U7JU+^U7;US-'5Aft<t'<^)Wa7;U5-':'A<b^!«5 
*^JnUT. i!a^7k*fclieS7K<S:W«7;U5-':?A<b 
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(2) 'O'-tf^. h^l/X^. X^^^UX-x^k xh7t . 
HP77>tt<i:©«S<*«fT. h'J7Jl'+;l'7;U5iiC»A 
;St'(D^^7;u5^C7Afl:^«3(cit»7k. %1^1t.\%i\eM 

(3) '<>-tf>s h;ux>;5:t'<D«t<*tj'-Ch'J 
7;U+;U7;U5-^»A«:£0««7;l/5xH7A<b^!BJ 

OW^^XK<b#)«:Sf5$ti:S:^>io 

[0 2 0 61 ^33^7;!' 5 >ttx lI'atDWfiS^S 
«4^•*#WUT^J:^^. *fcEiR$nfc±Ea)7il/5>' 
+-y- >roS>SA^ e SKES >S:«*RlEW«S7;i' 5 ^ <? A^b 
^1^0*^aLTI^*Lfc^. Sfit»Cl|jglS*fcii7;i'5 

[0 2 0 71 7^^5y+■y■>*SHas•rslll(cfflt^6.n« 

W«l7;l'5-':»A<b^4«3<!:UTfti*WlCl±. H5IS(B-1a) 
piaioW«7;u 5-9 A<b&«!l*iiSrf « C t tfi-Q'^ 

[0 2 0 81 ctie>c!>5i&, hg7;u+;w7;bs— 

A, hU->i'P7;i'=f;U7;U5-':?A*<»*U<. hU 

7;u5-'5A<b^«itt, 1 a*a-c*fctt2ii]u±ffl* 

[0 2 0 91 7;^5>'+•y•>(DfliSlcffll^e>^^*^S^«<^: 
L/TIi, ^>M>. h;i/x>. +->U'>. i'^^, ->;^ 
>3a:t*05?#«!lM'fb*^, 'O^V. '^+■y■>^ 

tS'7=*>;S:«!f(08ifl*filK<b7Km, ->i'P'^>^'>. vi' 

p'^^-y-v, ->i^P3fiy^>» >?-;u->i'P'<>^>^ 

<t*©iSaSfiS6S<bzkj6. ^^JiJ>. !lT5ft. S»«:«t'(D5jft 
a5^$/i(i±ie^Sfil^fb7k«. 8§fiftfii^<b7k^> 
SiM<b7ksg©/\P'i''>^b!Ki«!:y*5it. ig^^bqa. «^<b 
«)3a:i:OKfl:7kiRS««*^(fe.ti-5. $6(cx5^;ux- 
7^;k xh^t KP7^>^C<!:(DX-T";Hi*fflt^SJi 
cne»<DjS«C0^-&^IC^SfiliK<b7Km* 
;tl±liitefiiK<b7K^A<»* Utx. 
[0 2 1 01 *fc*|gMTfflt^&n■5'<>^^>^^Si4o 

*«S7;U5-CA:t+-><b^'^(i. 6 O'CtO'O-tfXC 
A I fi£«-X)tA I J^.^»STil^ 1 0 %tXT. » 
*U<(i5%JUT. !t#(C»*U<l4 2%JUTT&-5^) 

[0 2 1 11 *%flfl-Cffloe+l-5*tli7;i'5-':7A^+ 
Wb^i^OtUTIi. TE-fiSS (IV) -CSStlSTKP^ 

*#^y^:««7;^ s a:*-+ ->ft^«5«sjsrf « ci *> 

[0 2 121 

[<b6 1 1 
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[0 2 131 SC>f. R''ltmmWi^mi^~^ ooymit 
7hmm^7^t, R"(i. S:iMC|51--C'fcS;5:^Tl\Tt) 

j:<. 7mw.=f-. /\py>ii?-. Kmi^.?-a*n~i o 

[0 2 14] BilE— ISSC (IV) r«$ti*;Ka>4#A/ 

td^m7Ji'S.-':pA^=^i^it'^mts te-i»^ (v) 

R"-B-(OH), -W 

;SttPgfit+T» - 8 0 "C-^iSCOiagT 1 2 4 B$ria 
[0 2 151 «tIIH-Kl^ (V) Ta*n<57;U+-/U7KP 

7Kp>k. -fVT'pt^UTKpyK. n-:/p tr^U/KP > 
n-:r5=-;u7KP>K, -f'v:r^;i'7KP>s. n-'\+-> 

-/l/^PVK. e^^'P's+i^^U^'PV^. 7i— JUtKP^ 
3. 5-v7;U:*-P7Kp>K. '^>^'7;i/:i-P7x^;U 
/Kp>K. 3.5-tr::^ (hU7;U:tP>t5^Jl') 7i:=.;U7K 

n-WU7KP>^. -< vy5^;U#P>^. 3, 5-v 

p>K*<B*Ut^. cine>(ii «^Jt-c*fc(4 2«tU± 

[0 2 1 61 C©=k5J5:7';U+;U/KP>K<!:5J5B$-a--5 
^1&7A^-0Ait^^t UTftftMlCli. «1IiH(B-1a) 

l^«0««a7;U 5 - A<b^«S«*^lf S C t ;5«T?* -5. 
[0 2 1 71 :it\.!o<Do*>. V*)T}V^}\^T}VS. — ':? 
A. h'Jv^P7;i'+Jl'7;U5-'?AA*»$ i^lC 

'j'f V3^^-'^7J^5— A*ij!T$ucv cn^iii am 
a-c^ 2 aja±s§*-^t)-ti-Tffl ^^ ens. 

[0 2 181 ±iE<D«fc5;S: (B-2)««7;U£:::^?A:1-+ 
vftd«Jli. 1 ai^i|!!^T*«:B2«J^±ti^f^■li■Tffll^ 

(B-3) g^^M^b^'8!l<hSf5UT^;j->?^^?Kfi£-rSfe 



10 



€JBfi£1--S<k^«5 (B-3) (JUT. r^:t>it^^>mt 
^#)J <^l^5. ) li. mBm^P^mit^^ (A) iSiB 

^jtuTii. «ra^i -5 0 1 9 5 o^4i«. i#ra¥i 

- 5 0 2 0 3 6 nmW- 3-1 79005 

m. «#gi¥3- 1 7 9 0 0 6^ii«. !t$PB¥3-2 0 7 



20 



30 



40 



c18 



(IV) 



7 0 3 #4ii5. ^ggsp 3-207704 U S P 

-5 3 2 1 1 0 6nUii{Z^Wi^tlfcJU'(:^M&. -f:t> 

^(f-sciA^-e^s, $t>iu. '\xP7H'J<b^^fc<tt/ 
'T 'J <b&«5t>^(f -5 c i*<T€r a. 
[0 2 1 91 ^n'::^KiUTli. b r 

T^S. ) T^Sn-S^b^i^dt^lfen. >S:<t^tfhU 
^^UitP/KP^. h'J7x-JU;KPX h'J;^ (4-7;i/ 
*P7x— ;u) ;Kp>. h'j;^ (3. 5-v7;u;f p7x— 
M 7Kp>. (4-7JU;J-p>^;U7x^;u) tKp 

>s hU^ ('<>^'7;u*P7x-;u) 7Kp>. h'J^ 

(p-h'J;U) 7Kp>. >'JX (o-hU-'U) 7Kp>. hU 
[0 2 2 01 •f:t>ta<b^«!l<!:UTtt. /S:«t>t.tfTIE- 

assc (V!) T«$n«<b^^A«^if &n-5. 

[0 2 2 1 1 
[•fb6 23 



I 

aa 1 



(VI) 



50 



[0 2 2 21 jC^". R"<!:UT(i. H* , ^At^—'^A 

7l5>^7l?-'5A*^3f>. ->t>p/\:/5=-;Uh'Jxz:;U 
^^^^i-^'. g^^a*WrS7xP-fe^C»A*?^:<->«: 

[0 2 2 3] R"'~R"(*v £tN|Cl^— -CfcSJ&oTO 

U-;USTfc«, mIi2*;U;K-'5A:^35=^:t>iUTSi* 
WiCli, h'J7x-;U*;U;K-'?A*?^:^>. h'J 

5^;u7x^;u) ^JU/K-OA*^^;^^, (-:^>5^;u 

7x— ^>A*f=^*>;S:<!^(OHS»*^^*- 
':J A ;f3 t'*<^(f ^) n-s , 
[0 2 2 4] mIiS7>^-':7A*5^*><i:UT*{*W(c 
li, hU/?';U7>^-'?A*5^:t>', h'Jx5=;;U7> 
=E-'^Jxii'}-:t>, hU^Pe;U7>t-'5A*>:i- 

hU^5^;U7>^^'5A*5^*>. h'J (n-:/5^ ' 
;U) 7>t-'5A:^f^:t»ai:cDh'J7;U=t^;i'T>^- 
'?A*5^:t> ;N, N-v-j'f'^UT-U-C'A^f^^^, N. 
N-vfxf^^UZ-U-rJ'A*?-:*-^, N. N-2. 4. 6-'<>^'^ 
5^;U7- 'J A* 5^:t >;5:<i:©N. N-v;T-»1/=<^;U7- U 



105 



[0 2 2 5] Bi}|B7|xX/t^r:'5A*5^:t><i:LTaftfi*l(C 

^^■5 A* <t:*<^(f e. 

[0 2 2 6] R"<!:UT(i; ;^3Jl/^-':» A*5^;t>, T 

N. N-v'y^JUT'-'J-C^A*^ 10 
[0 2 2 7] *fc'f:t>14<b^#l<!:LT, h U 7;u+;u 

a^7>t-'5AJe. N.N->?7;u+;i/7— u— r>Affi, 

v7,>l'+;l'7>^:^'5A«, hU7U-A7|^^7*:^0 
A^;5: f^^Cf €) C t =t)T# -5, 
[0 2 2 8] hU7-/U+;uaife7>^-0A^<*:L/Tft 
i*:MICIi. >ti^(i h'JX5^;i/7>t-'?A7'h5 (7 

7tcr>^. h'J:rpt;;U7>'^-'?A7^K7 (7 
(7x— ;u) Tts-j^, h'J>5';u7>t-';'A7^h^. 20 

(p-hU;U) Tl^Oai. h'J^^-'U7>^-'5A7=^h^ 

7>t— C'A5=-h^ (0. p->Jyf^;U7x— ;U) i^O^. 
h'J (n-:^5^-/U) 7>*-fA7'h^ (iB.ni-v>y5^;W7 [<k6 3] 
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(p-hU7;U:<-P^5';U7x-;U) 7|^f>as, hU (n-y 
7>^-C;A7-h^ (3. S-v^hU^^WsTP^^^-ZU 
7xri;U) Ttt"?^. hU (n-yf^;U) 7>'t=C>Axh 
7 (o-h'J;U) Jt^^/^^fA^^Cf?)*!*. 
[0 2 2 9] N.M->'7;U+;i/7— U-CAStUTSi* 
W(C(i, fci:^tliN.N-v/^;U7-'J-'?AT-h^ (7 
i-;U) /t^-:?^, N. N-vXf^;i.7^'J-'5A7^h5 (7 
x-;U) T^-?^. N.N-2.4 6-'>^>^y5^;U7-'J-':7A 

[0 2 3 0] i?7;U+;U7>t::i^7AiStUT*<*&*]lC 
lili, tiii7L\t'^ (1-:/PtfJU) 7>^-':»A7'h^ 

('<>jj'7;u*P7x— ;u) Tt^o^. v->i>P'\+->;i/ 

[0 2 3 1 1 $e,lc:-f3t->14<b^^<!:UT. h'J7i- 

"^Axh^^;^ ('0^7;i/^P7x— 

7KU-h. N.N-i>>'^JU7-'J— '^AT'h^+X CO 
^'7JU:tP7x— ;U) 7|x'U-h. 7xP-b:=.'?A-T 

;U^^r5 A'<>;$' 7 x— JUxi' P -^^^^ xX -;Hg{*, 
N. N->?X^;U7::i 'J =0 A'^Oj? 7 x^.JUv^i' P 
vfx-^U^i*. TiSiC (VII) (VIII) TSSn 

[0 2 3 2] 



CF3 



H® (O Et2)2 



B' 




O 



(Vll) 



CF3 



[0 2 3 3] (SC*, E t ttxg=-;US*g5f. ) 
[0 2 3 4] 
Ut6 41 

CF3 . 



4# 



(VIII) 



CFs ' U 



[0 2 3 5] ;K^><b^ie!ii;UTmi*fl«ilci±. fctitii 40 
T':ft7K7> (1 4) ; tf:;^ Ch'J (n-:75^;u) 7^^^- 
OA) yi-7\^ly-h, t*X ChU (n-:/"5=-;U) 7>^- 
■5A) 7=:^*'^-^. e::^ ChU (n--^^M 7>t- 
C?A) ChU (n-^5F;U) 7> 

^--JA) KT^^^KU—h. tr^ Ch'J (n-7'5^;U) 7 
y^^-JA) ir:hifUU7'-hi\^\y-\'. ChU (n- 
75^;U) 7>t-'5A) Hx^i'PP HT=*;HU-h;5: 
f(07-:l->0ffi : hU (n-3<?^;U) 7>t-':>Ae:^ 

(III), t'^^ CKU (n-:/?^;u) 7>^-'5A) t';^ so 



(III) &i:0^®7K^>7-;f >©fi«:t'*«^lf 6n 

•So 

[0 2 3 6] yj;U/t<5>{k^iB!i<l:UTmi*fi<ilcii. ItiL 
?HiA-^JWiy-)-i\^^> (14). 1.3-v*->UA/:*-7l« 
^> (1 3) . 6. O-v^^UAt'^tH^^ (14), Kt* 

*/\-< h'^'f K-1-7X— ;u-i, a-vA^uAy^^'^x 

0>7'fif\'< K^-f K-1. 3-v>5=-;U-1. 3-vA;UA 
>':^7K^>. 7, a-v^^U/tC/^T^yjTt^^V (1 3) . 2. 
T-i^j^j^l/A^^i'^^jK^^ (1 3) . •5>7'*/\'f 
-f K-7. 8-v>5^;U-7. 8-x*;UAC; >3r*7|€^>. Kt' 
*/\-f K^-f H-11-;<?^U-2. 7->**;U/<':»>7****7 
hU in-ZfJ-M 7>=E-':?A\-:fjA/K7=^^iy- 
hU (n-l^^^^/U) 7>=E-0A}-^JWK':f>-r^^^ 
U-h. hU (n-:/f^;l/) 7>t^r5A1-*Jl/AKx* 
*'U-h. hU (n-:75^;W 7>t-'>Al-hU^f^;U 
->U;l'-1-*;U/t7^*7KU-h. b'J (n-y^M 7> 
t-':7A:rat-1-*;UAH5^A7KU-h. hU (n-zr 
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7>^— '?A6-*;U/^7'*7KU'-h (14). h 
'J (n-:/5^;U) T^t-C^Ae-^J^UAx^JKU-h (1 
2) , h'J in-y^-M 7>=E-0A7-:hJlA0>7'^ 
;tfU-h (13). hU (n->^5^;U) T^^-C^AT, 8- 
v^J^UA^^^T^^Tt^U-h (12). hU (n-T'f^^U) 
7>t-CA2. 9-v>*;i'A'5>7**7HU-h (12). 
h'J (n-T'^'-'U) 7>^-0AKT':ft/\'f H^'f K-8- 

;U) 7>t-'5A'5>x*-'\-f K^-f h'-8-x5^Jl/-7, 9- 

OAO>'r*/\^ K-8-:/5^;U-7. 9-v*;U/'<'5> 

V-^^ H-S-Z'JJW. 9-v^;1'/'(C7>t'*i;KU- 
h. h'J (n-:/5=--;U) 7>^— 'i?A':»>7**/\'f K^-f 

K-9- h u >5^;u-> 'J ;u-7. s-i^^^u/^-:; Vx^jHu— 

h. hU (n-:rf^JI/) 7>t:^':?A'?>^*/\'f K^-f 

h'J (n-:/?-;U) 7>t— -SAtX (/:*-/% 
-f K^-Y K-1, Z-i>^)W^y-)-^U- h) il/N';Uh^^ 
(III). h'J {n-yj-M 7>=E-0Jx\i7. {0>'7':h 20 
/N-f H^'T K-7. 8--x*JI//t':;>7*^J7KU- h) 
(III). hU (n-:/5';U) 7>t^"5At':^ (C^^^:^ 
K5-f H-7. 8->'*;U/"C'i7>5=*7KU-h) aA-ZU 
hK^ (ill). hU (n-75^>»U) T^t-C'AtX (-5 
H-7. 8-:^*;UA'>>a=*7HU- h) 
(III). h'J (n-T'f^-'U) 7>t— -^/At' 
X (■?>7^*/\'r H^-f K-7. 8-v?^;U/'?'?>7'*i7t^L' 
-h) (III). h'J (n-:/5^JU) ZV^-^^At 

>^ (C7>'7**/N'f H^-f K-7. S-i^^iJUA^/yT'ATKU 
-h) (III). (n-T'^^^U) T^^-'i^Atr 30 

>^ (/^/N-< K^-f K-7. 8-v>?=-;u-7, 8-v* 

7^*7KU-h) (III). hU (n-:/5^;U) T>=^ 

-^b.\d.7. K^-f K-7. 8-v;'«^;i/-7. 8-v?* 

^UA-^^^^/KU-h) ^PAMi^ (III). KU (n-y 
5=-iU) OAtf::^ ( h'J:/P^;*-i'^'''W H^'f 

K-7. 8-5>*;UA'5>T=*7HU-h) uA^UhSS (II 
I). K'j::^ ChU (n-:/5^;u) z^t-'^A) t';;^ (r> 
>?*/N-< K^-< K-7-*i;UA'5>7':^;t^u- K) 
AKig (111), tf;^ Ch'J (n-:^f";u) 7>'^-'?a) 

h) (IV) . Ch'J is^-yj-M 7> 

^^■?A) hf>^ (O^T^^i/N'f K^-f K-7-;»3;UA':7> 
x*7HU-h) UAjUhK^ (III), t*;^ ChU ^n-y 
f-M 7>t-r>A) e;^ ('>>7'*/W K5-f K-7- 
*;U/<'5>x:']7HU'-h) --yir^l/^ig (IV) ftt'cD^ 

a * ^ > 7 ><D^/s <!: x>*^(f e> n« . 

[0 2 3 71 ^"rai^tJit^mis <r-f^. 'J>. 
Stftl* 1 a*/tli2«JU±Off.^-«»e»«:oTl^*. ft 50 
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'j:/K^'>i^xh/<:^>>>^i 

u>t'J:rK=.5i->^BI. cL4a€»oKOS, 
mmwmm I &m^ftii.\\ amn^m. ftf*fl«j(c(i. u 

5^C;A. ^^-hU'^'A. *'JC»A. ;l/tf>"5A. -bv-^ 
A. '^"J'JC'A. -^if^-yOJx. iiiV-yOL^s ^Ka> 
^C/A. AU-JAUt©*. a3J:i^hU7i:^;i'X5^;u 

[0 2 3 8] /\T-P7l?'J4b^1«!i*5J:t^-<V7|««J'fb^!^<!: 

UTI4. ±iEa3<k^!B!iw'poi «icpge>-r. 2aju±ffl 

t\-5Ci:A<7?$-5. ±iH(D<fce»;5: (B-3) -f :t><b-f =J-> 

[0 2 3 9] *fe?giCfigS^^^P<b^ia«:fi!i!«E<!:-r-5 
a!lM«fi£W<i:UTW>5^;U7Jl/5>'=t^-y->JS:i:© 
Wgi7;U5-C7A*+-><b^«!l (B-2) <h*fitffl-r« 
t. 3|-ix7-f >4b^«Jlc*tbT#«lcBtxS^;S1t** 
1", *>i:a!lMJ®fiE5i'<tUTh'J7x-;U*-'U7K-'?A7" 

^f^fti'f^t^li^b^l*} (B-3) *fflU4ifi»«:;"St4T 

[0 2 4 0] *fc. *%^lC05«^U7-f >a^fflfl4«E 
li. ±i2S^&M^b^«3 (A) . (B-1) ^^I^S-fb^ 
«l. (8-2) Wa7;U5-'?A:t+->fl;^^. fcJ:tX(B- 
3) -l':t><b-f^>14<b^!K!I*^^Stfn5iP-?a:< ifcl 
aw^b^ifel (B) title. !iJglc*5i;T^^rSJ:p 
^iffli* (C) ^ffltN4Ci:fc-C$S« 

[0 2 4 1 1 (c) a(t 

*^^3Tffl^.^t>n■5 (C) a*<cii. ^«i*/S:liW^©<b 
[0 2 4 2] c:<Dpt.««<b^#)<tUTI4. #?L«BHb 

S i O,. A I jO,. MgO. Z rO. T i Oj. B 
lOj. CaO. ZnO. BaO. ThOjft:.!:. *fc(4 

fc(4^fi£-lf*5'r h. SiO,-MgO. SiO,-AI. 
O,. S i 0,-T I O, . Si 0,-V,0, . S i 0,-C 
r,0,. S i 0,-T I 0,-MgO&«!:«€Effl-f SCiA* 
T^S. cn€><03*. S i 0,fcJ:tX/*fcl4A l,0 

[0 2 4 3] Ua. ±IEiieSI<b«Jl4. '>«©N a, C 
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0,» KjCOi. CaCOj, MgCOs. NajSO,. 
AI,(S04)i. BaS04. KNO,. Mg|NO,), . 

A I (NO,), , Na,0, K,0. L i , 0;5:<h'<DK^ 

[0 2 4 4] zoyji^tsi^'jinmmits m^a^z^m 

n-5fi<*li. 1 0 ~ 3 0 0 M m. L < (i 2 0 

~2 0 OMmlC&oT. Jta®«*<5 0~1 0 0 0m' 
/g. »*L/<tt1 0 0~7 0 Om'/g©|EffllC& 10 
y, tB7LS!«*<0. 3~3. 0 c m'/groSBH(C*-5 
;zi*<a^UO, C©<tp/j:tH«^l±. £«gC*Bi;T1 0 
0~1 OOCC. »*U<I±1 5 O — ? 0 OICTiSSfigU 

[0 2 4 5] Sl^^^ki^tLTIi. MgCh. MgB 
r,, MnCI,, M n B r,l|*tfflt\e>n-5. Sia*g<b 

[0 2 4 6] *l|lfl-CfflU?>nS«i±(4. a^«i±ffi!B!l 
BE 5 n «ffiX»<S C \ ICS oe^^ T^tr o fciS 

[0 2 4 71 ^fz. «i±, ffi±Si!^*;S:(i'f 30 
y=^>^fm. 7>'f-=E>m. Cd C I.S!. Cd 

[0 2 4 81 :i<Dj;iOtt%&±. ti6±i£«!l<i:L/TI±. 

h, AP-f-y-'f h«:<!f««^(f e>n. ^^y^sm 40 

i4@tt<b^!^<tbTli, a-Z r (H A s 04). • H 
iO, a-ZriHPO,),, a- Z r (K PO,), • 3 H, 
O. o-T i IH P04)i. a-T i (H A s O4), • H, 
O. a-Sn (HPO.ji • H,0. r — Zr(HP 
O4),. T-T i (H PO.)j. T-T i (NH4 P04)2 • 

•5. 

feia©tt{b^«3l4. *iSEA;4T-ailSU/S:¥g2 0*> 
i^:;^hP-AJa±(Dffla§«*<0. lcc/ga±<7)fc 50 
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©**»^b<. 0. 3~5 c c/g(0=t>(D*<1#lCjff^U 

7k^SAji ic J: y , SH?L¥S 2 0 ~ 3 x i o* AoffiH 

lc-r>(,\T;lJS$ns, 

[0 2 5 0] i#S2 0 Am±03tffl?L§:»**0. icc/ 
gJ:y/Jv$t^t)0*S{*<!:UTffli>fc«^fcii. 

^;SttA<?#e>n(c<l^^iIfiJ*<»So *%«g-cfflt\e.ns 

jtff>fl5A I . Fe. Mg>5:t*©B-<';l->S:Sas$1*-*c: 

oss«jtA*ffi®sti. ai±©«ii©^<b*t)fce.-r. 

4S^i». ««iSl^i^A<!:«)BJ5lcU. ^ISa^iilSllgAI^ 
[0 2 5 1 1 2|s:%WT'ffll^6n■5-^';i->3e»14ffl4*^b^ 

AU/S:«gi(7)Jl*e^b^!^TS)oTfeJ:t\. :i<D<t5>«:S 

fey. iiSft. tf'y-tmiHi. C(DJ:5lclStt 
<b^«!l©^H(c«iJO!K!lM*^A-r « ;i <!: >^ U 
— >3><tup. >iJ'-*u-'>a>-rsy:^h^b# 

1&iUTI4. T i C I4. Z rC 1 4a:<!fO(l-<*>14M 
«<b^«!l. Ti|OR)4. Zr(OR).. PO(OR),. 
B (OR),;a:<i:©^ST-;P3 4^->K (RI4Kib7K^S^ 
t') . [A I ,, O4 (OH),4]'\ [Z r4 (OH),4]'\ 

[Fe,o|ococH,),]* ttif<o&S*Kn:1fti'f' sJ-^jS 

U— -> a V-rSfSlC. S i (OR)4. A I (O 
R),, Ge (OR)4«:<t*«)&S7;U3+->K (RttKfl: 

P'f Kttll«l'(b^ia^<!:*it^?5ti-sctt>T 
^■5. bf^-tUTtt. ±IE^M7kK^b<K3-f^> 

i: (c cfc y ^BEf SK^bia^t'd^^if ens. 

[0 2 5 21 *^^gTfflt^e>n«tt±. tti±S£#). 'f^l- 

i>. 2«£l±*ti*^t)^^Tffll^Tt)J:l^. 
[0 2 5 31 cn&©5t, »*Ut\t>roi4l4±*fc(4 

«i±s^^^!lT-^5y. ^$(c»*ul^*)rol4^>^yp:>-'1' 



I 57 

111 

[0 2 5 4] W«l<b^1&tUTIi. 0~3 0 0 

[0 2 5 5] *f6l«lC«-5«-©5J-U7^ >S^fflf!!kfit 10 

li. ±isg^^M^b^i^5 (A) . (B-1) mwt&mit^ 

(B-2) «^7;U5-':7A=J-+-Mb^ie!l. fcJ:t^(B- 
3) -f^><b-<5j-:^i±<k^1^S«^6>S(in-5'>35:<<i:*)l 
«©<b^«!l (B) . !iJ£lC*Bi;Tli(*: (C) <h*lC. 
glCfEi;T^iE-r-5<fc5JS:«3£<D*a<b^«5 (D) 

[0 2 5 6] (D) ^«g^b^#»a^ 

*i6wicfci\T. (D) mmit'^^^mt. ■Jbmzi&o 

T. «^14filfcckt/StfiE*"U^-<0!|ai14«:|Sl±$-l±5a 
M-Cffiffl^tl-S. c:a)J;^&W«l^b^<K!J<tUTI±. 20 

/ o 

X„.„-ISA, 0 — S 

I " 

^ o 

[0 2 6 2]ie4', Mitmrnm^-i - ^ 4m(D7im-csi> 
i. R " (4*^. mm^^iSL 1 ~ 2 0 <DKft7K^s*fc 

lim.mw.=f-WL 1 ~ 2 0 (D/\P'i''>'<b^4b7k^S-C*-5, 30 
[0 2 6 3] XI4*^IS?-. /\Py iKMIl^St 
1 ~ 2 0 OKibzkigS. KjgJS?^a)6* 1 ~ 2 0 0/\P 
-yXbKftzkSSST&S. m(41 ~7<0SaT*U. n 
141 ^nS7-C&S, 

[0 2 6 4] @ lie. *%«giC«Slg— ©*U7^>M 

[0 2 6 5] (Dfiic^i- (A) iB-1) ^m±mit^ 

ms. (B-2) ««T;U5=C>A*4'vft^!^*5J:l^(B-3) 40 
'(':t><b-<:t>tt^b^<^*^t>S(fn-5'>;5:< it) 1 tt© 
(B) (lUT^IC rfiK5^ (B) J il^P. ) t^m 

SolUff fc^ini^ -5 . 

[0 2 6 6] (2)fiE5^ (A) t^if (B) tS^ttSftl! 

(3)fi£5J- (A) tBE^i- (B) €:^4&gfe!!5-l+fcM«fiJc 

(B) *ffm©JliIJ?TS^tllCS*D-r« 
:^/*. (B) 14. 1^— Tt>S«:oTUT 

[0 2 6 7] (4)fiE» (A) (C) ICSf^U/S:® 50 
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[0 2 5 7] 7Jl^-Jl^ii^Z^y:iLy-Jmit^^t 
CCT. R" 14^^)1^141 ~5 0©^<b7klgS*fc(4 

mm^.^iSL \ ~5 oroApy><b^{b7K^s^n^r, 

[0 2 5 8] 7';U3-;US<!:LTI4, R"AV\P'5'*><b 

^{b7ic^©fc©*<»*uu, :7xy-;H4^b^#i 

t LTI4. 7k^Sro a. a ' -ecA^K^Iil 1 ~ 2 0 (Omit 
[0 2 5 9] *;U7K>ffitUTI4. R"-CpO 

HT«5n-5't)0A<ffiffl5n5. R" (4e5^ii^ifc 1 ~ ~ 

<bK<b7k^S*^U. ^CC. KiRH^-Sin ~5 oo/\p 
y ><biK4b7k3ilS*t»* n>. 
[0 2 6 0] ^^b^iKii: UTI4. P - o - Hl^-^^mt 
•5J«KflI. P-OR. P=OS#*Wt--57|N:^7i- 

;^;U*>K^i:UTI4. TE-flftfC (IX) TS^nSfc 

[0 2 6 1 ] 
[fl:6 5] 



- R" (K) 

In 

(5)filt5^ (A) (B) tStif* (C) lCfit#Ufc 

[0 2 6 8] (6)fiE5^ (A) tfiE^J- (B) i^fift 

(c) icaf#ufcMJKfi£5^. 33«tt;fiE^ (B) ^i£m<D 

14. 1^— -efcS;5:oTlNTt)J:iN. 
[0 2 6 9] (7)fiJt5J (B) Sti» (C) ICfi^Ufctt 
jgfiKii-. *5J:lXjiE» (A) iffSomfif-CS^tilC^ftP 

(SlfiE^i- (B) *fi<* (c) lcaf$UfcMj«^5J-. fiE^J- 
(A) . fcJct^fiEiJ^ (B) $«S©ll)¥TS^SIcjSsDn 
rs:^;*. C(Di§^. Ol^ (b) (4. PI--efeS;&oT 

[0 2 7 0] (9)fi£5J-|Al$ti<* (C) {CtE*# L//£:fiE 
teJ:Z/fiEiJ(B)*a{*IC)lca**U;tfi£iJ*ffSO 

iio)fiE5j-(A)$a{* (c) (caf#u/tfiE5^. fi3c5J(B)* 
S^lllcjSliD-r«:^rjt. C(DJ§^. fig^J (b) i4. ^- 
[0 2 7 1 ] ni)fi£5J(A). fiEif(B). i5J:i;cw«<b^ 
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t)fiE5j (D) ^QM<ommvm^^izmna-ti:fii^, 

(121 figiJ IB) tjS^i- (D) **6j&»i;«>SMS14-/S:fiK«-. 
[0 2 7 2] (13)fiE5J(B)<!:fiEiJ-(D)*ti{* (C) Icfi 
(14)fi£«- (A) tfiE^J (B.) «^«)Jg«4$-ti-fcM^JSE 

^i-. (D) i^mcom^vm-^nizmm-r^ 

[0 2 7 31 (ISlfiE^- (A) (B) ^^ft&^MS 

■t+fcM««fiJc^j, fcj;c;fiJt5J(B). fijc^j (D) 

(16)fi!t«> (A) (B) «^»Stt$-a-fc<Bil8IEfiK 

[0 2 7 4) (17)fiE4^(A)*ai* (C) iCfiitUfcfiS 
5^. fi!c5J-(B), fcJ:t;fiE4J- (D) $«g©|iS^TS^S 

(18)fi£^JlA)*ti{* (C) ICfiJ#L;tfilt5}-, ^^Zf^^ 20 
( B ) t fiE«- ( D) & t »SJ ftfeS 3R©I« 

[0 2 7 5] (IQlfiJc^j- (A) tfiEi^ (B) <hfi£»(D)* 
I20)fi!t5j- (A) tfiJt^- (B) <i:/S5J(D)^^««)SM^E-t+ 

fciaijKfiicii-. fc<fcc^fig«- (B) ^emrons^-effi^ssjc 

2S*P-r-5:^a. croii^. fiE^J (B) l±, PI— T-bSft: 

[0 2 7 6] {21)fiR«- (A) ifi£^J> (B) ifiJc^CD)* 30 
m» (C) ic@^U;tM«($S^^lc^«D:^^o 
(22)fi£4J (A) tfiEiJ- (B) <»:«5*(D)«ta{* (C) IC 
tB^L;tMi«fi£5^, fcJ;Z/fiE«- (B) *«m©liH;?TS 
-^mzi^mt^yfiio (B) li. Pl-T 

[0 2 7 7J ±IE©ffl» (C) ICfiR^J- (A) fcJ:lXfiE5J 

(B) AtiB}#$n>b@{*Mj«fi£5i-(i:i-u7-f >*<^<sa 

TIC, :<-L'7^>*S^*fcl4ftS^r«Ci:ICJ:iJ* 40 
[0 2 7 81 *^eSTli. fi^liSSS^. ^Sm^;5: 

<i:(D>g^i«^;^^fcl4S^ia^;^<Dt^^nlcfcl\T^)Sl 
ffi-e#-5. j«fflm^j*icfct\Tfflu€>n-5^ai4i^^b7K 

^^-^yy. ^ys>. t'^^. K7=:*3 

^ ; xf^U>i?PU 4'P>U'^>-e>, vi'PP;*^ 50 
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>nE<t:WApy>{b^'fb7K^«/tl±cne><DS^1«!l^<l: 

[0 2 7 9] ±E©J:e>;5::tU'7-f >S^fflM«^^fflt^ 
::l-U7-f XDS^^ftplCfgLT, (A) li. 

K*B§si u-yh-zuay, ffl^i 0"' ~i o-'t;k 

e>n'5, fiEiJ- (A) jt^M»i\-;igT? 

[0 2 8 0] fiE5i-(B-1) l±. fiE^(B-l) i:. fi£» (A) 
'iXDM^^m^^ (M) t.<0=E}V^ ((B-1) /M) 
jI^O. 0 1 ~1 0 0 0 0 0, »*U<B0. 05~5 

0 0 0 0 <t«:«J:5«:a-Cffll>6n-5. ««(B-2) 14. 
fiE»(B-2) '^<D7)i'^-0Jx^.=FiL. (A) 
^^SJS^- (M) tO^;UJt C(B-2) /M] A*, a?g1 
0~500000. $7£U<I4 2 0~1 0 0 0 0 Oi^ 
«J:5«:aTffltNe>tl§. fiE»(B-3) 14, fiE^J-(B-3) 

(A) tt^cD^i^^aiF,^ (M) trot^UJt ((B 
-3) /M J X)<, as 1 ~ 1 0 , U< (4 1 ~ 5 t.fS.^ 

[0 2 8 1 ] fiK^lDlttfig^j-lBllcWUT, fi£5^lB-1) 
Oti^l4, t/l/tt ( (D) /(B-1)D 0 1~ 

1 0. »SU<I40. 1 ~5<!:JS:-5<fc5;S:aT, fi£«(B 
-2)<Dli^l4, ric^J- (D) ii^ia (B-2) «t'<D7',/l/5z:'> 
AIl?-<!:Ot;UJ:b C (D) /(B-2)] /(tii^O. 00 1 
~2, »*U<I40. 0 0 5~1 <l:;a-5J:p;a:a-C. fi£ 
iJ(B-3)Oti^(4, t;UJ± C (D) /(B-3)] *«a«0. 

0 1 ~l 0, U<I40. 1 ~5i«:-5J:5ttHTffl 

[0 2 8 2] ^fc. Z.<D.hZ>f3i:t\yy-{>M-^Mt^im 

t^/t:tu7-f yroa^iggtt, aS-5 0~+2 0 0 

"C, »n-'<l40~1 7 0*CroefflT-fe-5, B^ff:^ 
14, aSS.ff~1 0 0 kg/cm' , »SU<(4SK~ 
50 kg/ cm' ©Sfe#TT«>y, «^SJt&l4, @«- 

^. ipSi^iC, a«ESC©i>-rtio*jiic*5t\Tt>fi5c: 
iA^T^-So $e.lcfi^$S*Baf*OS«:*2KJU±fC 

(tXir P C i: pltlT^. 

[0 2 8 31 ?#?>n-5*U'7^' >'a^{*03»?-a(4, B 

SfiE^j- (B) <DjtuicJ:ySii5rsc<t:t)T$«, 
[0 2 8 41 c<7)J:p?a:*U7-f >a^ft4J«lcJ:yfi^ 
^-5c:<!:*t-C€?5:l-U:7-f ><tUTI4, iKSIl^^^»**2 
~3 0, »*U<I42~2 0OiSatt*fcl45J-tttt(Da 

+-b>, 4->^;i/-i-'<>7->, 3->5';u-i-'^>7'>. 

l-^t-^'T^V. l-T^-bX 1-HT^-b>, 1-7^h^7"-fe>. 

1-'\+-y-x-b>, 1-:ti'^'x-b>. 1-x^a-t>;gE^ 
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3 ~ 3 0 . »*L/<li3~2 0<D^*lj:tU'7^ 

jv^y. 5-;»i5^;u-2-y;U/K;i'^x xh^->4'PKT' 

■t:>, E-jt^'^H, 4 5, 8-v;<;$'y-1. 2. 3, 4. 4a. 5, 8, 8a- 
7">-2.3-v:^;U/K>S!^7Wj:t'<^a. ^-^fiSft* ■ 

}Vnn-Zff^)W 74?U;UK-f V:^5';k 7i"J;UK ter 

Jk v::fDt;vk :f-i'if*j}\,m\-yj- 

;k pt^^'J^bK-f V:/^;U;a<!:Oa, j3-^ia=Bl*;U 
/K>^x:;^7";u ; St^b'->/k t^p e?J->Klf^Jk * 
T'a^'^e-Jk *yj>^if=;u. 7r>u>Ktf^ 
;k ;^7'7'J>Kt*^;k h'J7;i/:tP»Kbf^;u;S:i' 20 
©t;^;i/x:x7=^;pa ; ojiMtif'j '>ifju, y-^^^'j 

->v;k :S'=l ^^'J v>';Ux^7";u;S 

fc. lf-JUv^'P'\+-y->. i^xv^/tttTft'jxv;^^ 
*ffll^Scl(!:'bT$«. i?x>*fctt/f?iJx>tUT 
li> ~ 3 0 . »$L<(i4~2 OT*U 

^;U-1. 3-'^>'^'-:^x>. 1. 3-'0^'vX>. IM-'O 
^vx>, 1, 5-'\+-y->'x>. 1, 4-'^+-y-vX>, 1,3- 30 
/\+-y-vX>. 1.3-*>>^'vx>, l,4-/J-^^'vfx>. 
1.5-*i^tS'-:^x>. 1, 6-3i-4'^'5?x>. 1. 7-3*-i^^-:^x 

.x?^Ux>y;i'7K;i/^-.>. tf— ^uy^U/Kvu^v. 

->i>P'^>^'>fx> ;7-;>'5';U-1,6- Ji-^';J'vX>. 4- 
xf^ijT^^-S- 7-y:^>'x>. 5. 9-v^5^;u- 

1. 4 8- h u X > ; $ e, ic#sfii t-;u<b^iia, m 

p->5^;u;:^5^L/>, 0, p— o-x5^;u:;^ 
iii-x5=--/u::^?-U>. p-x5=-JU:^5=-U»S:<l:©t 
yt>Kii^U7;i'+;i'^5=-u> ; > K+->:;^5=-u>. 40 
xh+->;^f^u>, t'^;uS*#K. t'^;i/S,SSK> 
5^;k lf-;U'<>v;i'7-b7^- h. tHP+v^J^^^U 
o-i'pp^^ux p-i'ppx5^U'>. >ftr— 

x-)i^yaeiy>. 4-7x-;u:/peu>. o- 

[0 2 8 5] :^mmzm^>f^^ (D^uy ^ >m-^mMu 
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[0 2 8 61 *5IMlcfi5«;r^7-f >S^fflMj« 

(1. a-;l-U7^><!:^^Sv?x><!:(0tta^|cfflU«C 

li. ±i2<!:l5)«(D^^J^.?-a*<2~3 0, »*U<(42 
~2 0©i»g|«*fcl4^J-i«ttOa-3i-U7-f >A«^(fe» 
nS, >5:*^T't)X5^U>. :/PtfU'>. 1-7'-7^>. I-'^ 
1-'v+-b>, 4-^?^;i/-1-'^>7">. 1-3j->>7^ 

;in6©o-:i-U7-f 1 «*aT*>S:tt2aJ-U± 

m^to-ti-Tffi O S C i *<T ^ -5 , 
[0 2 8 7] *fc^tavX>iUT(4. /b«t;^(S1. 3-:/ 
^'vx>, -fV>^U>'. i7pp7'u>. 1. 3-v'^'P'N+ 

•y-:;x>, 1. 3-'^>d'->x>. 4-^5=-/i/-i. 3-'>OiS'-> 

x>. 1, 3-'N:*^-y-:^x>, 1. 3-*;>:$'>'x>;5:t*(OJ^^ 
4~30. »*O<(44~20 (DSliSHmt^'ikif 

x>;5<^(f6n«. cti^oifeiftv'xxi. la^aT 

[0 2 8 81 *:%W-C(4. a-::i-U'7-f >i:its>>x> 
<t«:*tK^$-t±SlC(^UT. Se.lc#m^vx>^fc|i 
7KUx>*ffli\«c<!:A*-e#, #^itas^x>*fc«7|«ij 
x>i: UT(i. 1.4-'>^>:J'>5X>, 1. 5-'\+-y-vX>/ 
1,4-'N4^-y-vX>. 1,4-^i'j$'vx>, 1, S-zl-i'^v'x 
>. 1, 6-:t^'^'>fXX 1. 7-3j-^^'>'x>. x^ij^> 

x>. 7-/-^J\^], A-m^VT'y-B- 
^5^;U-1. 7- 5. 9-:^pt3^;U-l, 4 8- 7^* H 

U X >lf *^(f « d <«: A«-t?# -5. 
[0 2 8 91 SB 2 U 7 >f >g^fflMl» 



tt. (A') TfE-«sa (II) -ca$n«s^*R<k# 

^lli. (B) (B-1) ^fiS^S^b^l^S. (B-2) W«i7^U5 
^■5A^+-><t^«g. t5J:C^(B-3) B^^S^k^^ 
(A') iS*5UT'l';f>«*}BfiE-r4Yb&!^*»e.Stf 

[0 2 9 0] *-r. ^^i^w^i^i^-oa^ffltt^^jB 

fiE-r-5S-BE5^lCOl\T§t«3-r-5. 
(A-) g^^M^b^^ 

*fiflB-efflix6ns (A') jg^As-fb^wsii. TE- 
fis^ (II) -ca$n-5S^AJ5'fb^!Kj-eft-5. 

[0 2 9 1 1 




(ir> 



[0 2 9 2] (jfcf. Ml^^^SlgS-^-l 1 ^(^^^^ 
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SH^-^S^U, R'~R"{i» l:l^lc:|5|— Tt)S/d:oT 

/\py>j^.^, gSfbTk^S. KR^WS. -f^-J^ 
SttS:t^lC^— -et>S;a:oTOT't)J:<, *fcXT^S 

li, Sim. mn. mm. mm. v>. ^^m. 

R3 >=N N 
10 2 9 81 R'~R"tt. SI^ICI^— "CbS^oTtx 

Tt>J:<. 7jc^I^>?-. /Npy>ll?. K^b7K^S, ^-fb 
hu;us*fcii— hPS€:*u. c:ne><z)5-e<D2fiiJa 

[0 2 9 9] nli. M©ffli8Si*2l;fr»T35y. -flgM 
IC0~4. »*U<ttl~4. J:y»*Ktt1~3© 

SiiTfeS. Xli. 7jcSll^. /NPy^S^. 

ii 1 ~ 2 0 ©K^bTk^S. i^^J^^^gfti ~2 oco/xp-y 

-f^&*S**U. n*«2JU±©li^lC«.^ XT^S+l 

2 (1 tl±© X AtS t Mcae L/T«* JBfiE U T I \T t> J: 

[0 3 0 0] Yii. sai, u>. -5- 

jJ^;a:<<!:*)ia07c^*^t;2fi<De^S$jFU. Kft: 

[0 3 0 1 ] »S L<li^a/»«I?,^ 

3<iJU±. J:Uff*L<l±4(iJU±20fflJUT. ItlCfff 
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[0 2 9 33 -IS5S (II) ICteOTv R'SfcliR"© 

[0 2 9 4] -^iC (II) ICfcOT. M, R' ~R"S3 
JiZ^XtVTlt. -fiSiC (I) (Dit-^mzOlsTmifft 
10 M. R'~R'33J:t^Xi:|5|i;S4&ffll\SC<t*«T#«. 

[0 2 9 5] -^iC (II) Ta^+l-5^^^Jl^b^#[ 

i±. TiE-fis^ (Il-a) Tm^mm^±mit^^-csb 

[0 2 9 6] 

lite 7] 




(Il-a) 



^L/<l±4{iJU±1 0<lJUTT«fiESnfc«jg*W^ 
[0 3 0 2]— ISjC (Il-a) lCfct\T, R'^fcliR" 

mSs M<b7k3gs»->u->u«. 7;ni+->«. 7'j-p 

30 +->S. x:^7";U«. 75 KS. 75ys. ^;u*>7 
^hU;US*;tl±-hPST*SCi:*«»S U 

[0 3 0 3] — ^iC (Il-a) icfcOT, xfc<ty:R'~ 
R"©M(*<5yioxii> — ^SC (I) fccfciX (l-a) (c 
*it^Titt«gU;tX*5J;t^R' ~R' <!:I^«l©S**^lf 6>n 
«. XiLTIi. 4#lc. /\py>JS?-. 
~ 2 0 (DiK{b7k^«*;S:li;^;U7tN*- hS*<iff * 
nX)<2]U±(D^^. 2{iJU±(Z)X/)<i:t\|caSLTJBfiE 

40 t\. 

[0 3 0 4] 2<lOS^S (Y) t UT^aftWlCli. - 
0-. -S-. -S e-y3:ii(O^JU^<7'>^.=f- ; - NH 
-. -N (CH,)-. -PH-. -P (CH.) -;5:t*<D 
SJg^fcliU >I1?^^*S ; - S i H, -. -Si (C 
H,),-;5:<h*(D'^'f^ll^#*fg; -S nH, -Sn 
(CH,)i -;5:<t:0D:^X^^#^WS ; - B H-. -B 
(CH,)-. - B F-;a:t'08B*ll?^^WS;5:«!:A«^If 
SnS. K<b7lc«S<t UTtt- (CH,),-. - (C 
H,),-. - (CH,),-?a:<»:WK^Il^Si;0<3~2 0(0 

50 ia«K<b7k^s. p^+->yx>s. ->i>p's+-> 
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mmfiii(o/\ay>. mm. esa. mm. 
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[0 3 0 51 lUTlC. ±12-^^ (II) TSSnSSf^ 

[0 3 0 6] 
[{b6 8] 

Ph. Ph 






Q 
Me / \ Me 




Me Me 



Ph 





N= 







Me 




Me 




Me I I Me 





Ms 7 — ^ Me 
Me Me 





Me 

Md Me 



Me 





Me 





[0 3 0 7] 



Me 

[<b6 9] 
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Hz 





( 62 ) 



.'H2^ 

o o. 



tBu 
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tBut Bu 




tBut Bi/''^*^ 







^Bu 





tBut Bu 




^tBut Bu- 
te 3 0 81 /Sits. ±iEW^«l'. M efi>t?^;US*^ 

[0 3 0 9] *^?giC^Sm2<D3j-U7-f>«^ffla8l 

icj3t\T. mf^^mit^^ (A') (i. BuiE^fj^a^b 

(A) (Dii^<*:li)«IIC. {t&(OSf$^il{b^^<!:ti^ 

Ufc (a-1) ~ la-8) 0<k^^A<^lf ^tlS. 
[0 3 101 *»WIC««|g2 0;tU7-f 





50 



[0 3 1 11 ^^wt^g-smawjt-i/^-f 

ic. ±igs^^/l{b^#) (A') . (B-1) W^^a<b^ 
^. (B-2) W^7;U5^C?A;i-+-><b^«3. fcJ:t/{B- 
3) -f:*->fl:'f*>it<b^iaa»&StfnSi^«:<<l:t>i 
a<^<b^^ (B) ,t<tt)lc. !2«gicfBi:.T8?HEL/fcJ:^> 



( 63 ) 
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GT, m^iUft,tiOf3:^m.<Dmmit-^^ (D) SfflO-S 
[0 3 1 2] .02IC, *%^gfC«55m2 0:*-U7-f >fi 

-r :*:»W»c:^-5mi 

[0 3 1 31 *%WIC^Sm2<DJl-U'7-f >B^:fr;ilC 

[0 3 1 4] mmumf^^mit-^m 
:^ftmizgk?>mm^m^^mit^mt. tis-^sc (ii 

I) T«*tl-5. 
[0 3 15] 
[^b 7 0] 

/ 



R2 



I 




R6 



R5 



MX. 



m 



(III) 



[0 3 1 6] £ (III) Mitmmmmm4^ftit5 

R'~R'li, 5:l^lC|5I--Ct)S^■^Tl^Tt)J;<, 

7;Ua4^->«. 7-/U+;U5^:tS. 7 U + 7<J 
-Jlf'^S. XX7^;US, 5^*xxx;PS, 7 5 KS. 
-fSh'S. 75>'S. 'fsys. >^;U7tx>x:;^7^;i/S. 
::^;i'*>75 KS. ->7ys. -hps. 

R'(i. /\py>ll?^. iK^b7K^S. eS{b7XigM^ 
->u;us. K{b7ka«jfe->p+->«. ZJUa^vS, 7 
J\^^J\^9-:tSs 7U-P+->S. 7'J->U5^3l-S, Xy^ 
7^;US. ?^:tx;^7^;US. 7 5 KS. 'f 5 KS. 

;^;U7|x>x::^7^;us. :^;U7tv>75 KS*fc(i->7 

/S€^*U. R'~R'<Op-&(7)2{lJU±X)iSl\{CSSU 

Ii R ' ~ R ' r ^ s ti 5 »<D r> 1 2 <i $ nro 

TfcJ:< «HU. R'i5|±X><S^$n-5c<t(iJ5:n) . 



10 
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m^it7mm. mm^^m. ■<:to^^m. mm^^ 

[0 3 1 71 -te^ (III) (Dm^^mit^^<Dz>-&s 
TiE-fifiiC (iii-a) -ca$n5fe©*<»^ Ul\. 

[0 3 18] 

[^b7 1] 



R2 



I 

,N . 




R6 



:MX, 



m 



(Ill-a) 



[0 3 1 9] (Ill-a) 'P. M{tmm»mfH4^fc\t 
Zi—tfJx. 

[0 3 2 0] ml4, 1~3(DSa. »^L<(4 2«^ 

K^bTkms, 7;u3 +->s*fc«K^b*iiis«-> y ;us 

*^U, R'li. yxpy^m?-. K^bTK^S. miti^m 
M«->'j;us. 7-(i/=i+->s. 7;u+;u5^*s^fctt-> 
7ys«5^u. R'~R'©ps«)2fflw±;a<s:o(cais 

30 IC(iR'~R'T'5^$n-5S05^S2{i(DSA<aiS$nT 

l\) . nli, Mro«a€:S6fc-r»T&y. Xfi. MP-y 
>I1?. i^^bkigS. KjS#$S. ^;4-^^WS. SJg 
/\P'y>#*S*;£:li'!r-<^&^«**U. n 
/)<2Ja±(Cili^(4. X-C^$tl-5«Sl©S(iStMC|S|- 
•rt>S«CoTOTfeJ:<. *;tXT55$n-5«a(DStt 

[t./\u^>m=f-. K^H^Sti ~2 ooiK^bTk^S. 
«J^.^-g4l ~2 0WApywbiK<b7jt^g. il^^W 

[0 3 2 1 ] — (Ill-a) lCfc(t-5R' ~R'fcJ:t/^ 
XWil-^oeSiLTIi. HUlE— flSSC (I) T^lffctO 

[0 3 2 2] 
[<b7 2] 
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ZfCl2 



( 65 ) 




T1CI2 




ZrCI, 



nmW-'i 1-315109 
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T.CI, 





rci2 




zrcb 




TiClj 



0% 




ZrC^ 




ric»2 



[0 3 2 4] 



[<h7 4] 



( 66 ) 
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2rCl2 




TiCt, 




ZfC^ 




TiCl2 




ZrCl2 




r,c:. 




ZrCN 






TiCU 



ZtCh 





ZfCIn 





ZfCi, 




TiCl2 




[0 3 2 51 m^±^it^m(o-f&tfim&:fjm 
-fis^(i), (II) *i<fci; (III) rssnsii^^ 

[0 3 2 6] ^-r. :^%i»lC0g«S^^JB^b^^$«iS 
rSiEfit^lJ. •y-Uf^-ZUT^UT^t KSMik^f^*. SCR' 
-NH, t575>S^b^#) (R' liHuIHromi*^ 

(c(l. ^:^©ai5S<b^^*S«lci§fS-r«. S««hUT 
[0 3 2 7] Efii^^ib^lil^^/a-r-Slg. ttfilJtUT. 

tail. h)\r:i.>:x,)Vi\^>mm<om.tm^mi^x^ 



[0 3 2 81 CP LT3e>n;tiEfi[^*Mf^#Jl 

M^W^b^iKiiSfSSi+SciT?. *t*5-r-5«^^«ib 
fi[^*i§i®(Cj§»U. !£:«glCfEi;TlgSi:gjy!$-a-T7 

I / +-y-'f K^€sssu>s:^. ^Ji/\py>-fb#), 

7JU+;U<b!KlllO^M^b^iB!l<l:(5igTTil^U. -7 8 

Wt^, iSJiiUTIi. C(DJ:5<c5f5lc§a<DtcD* 

(THF) Ho^ttiS^. h;ux>^(DK<b7h^j§fit;3: 

g-rSfglCffiffl-r-S^StUTIi, n-:/5^JUU5^':>A^ 
(DU5^0AJg, *^<b±h'J'5Alf<D:>-|-U'?A^I|<D 

[0 3 2 9] •fb^!^©14SlcJ:oTI4. 7x/ + 

50 ■y-'f Klg^S^g^-a-^. Efi^<t^®<b^^t«iHS 
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[0 3 3 01 5^ic, ^gii^ftm^^mit^^'po&m 

[0 3 3 1 ] — f^iC (III). »^U<li-teiC(lll-a) 

[0 3 3 2] fgim^mf^^mit^m^:tiyy >m-^m 

a-*U7-f >A>e>SI8$n««fi8*t&*«1 ~9 9. 9 

ft?gvx>«^6,si^$ns«j5Emfi««9 9~ 
0. i^;u%, »*u<iia-^u7-f >*>e.si«sn 

•SiSfiK^fil/)* 5 0 ~ 9 9 . 9^;U%. |t^g-:^x>X)^.f,S| 
3ISn-5«fiE*<a»«5 0~0. 1 t;U%T»-5Cl<i:«»S 

[0 3 3 3] *%^(C^Sa-^U7-f > • i^iSvX^ 
ltfi^i*©^U^ ICli. tt?g-xX>|ce&J|5t--51. 

<lill»fl*llc#S;S:iNi*;S:li-«#^a (0. l 

[0 3 3 4] CC-Cffl^^e)n•Sa:-:+^7^■ >iUT 
14. ±ie<tPiaiOK^I¥.^IBt**2~3 0. »SU<I42 
~2 0 05iag[tt*fctt5Ji«ttOa-:tU7-f >«t^Cf& 

n-5, /Sd^-etx^'u^. :7'ptfU'>. )-z^t>. i-^^ 

>x>. l-^+t^. 4-^5^;U-1-'^>7^>'. 1-:ti7-r 

cne>©o-:i-u7-f >i4. 1 am*feT*/s:f4 2aja± 

JI^ to 1±Tffl I ^ -5 C i A* T- ^ « , 
[0 3 3 5] *fcitSvX>iUTI4. ;£:<*:Xli1, 3-y 
;J'xX>, 'fV:/U>, i'PP:/UX 1, 3— >i^P'\+ 
•y-v^XX 1.3-'>^>^'vXX 4->5';U-1.3-'<>^'-V 
x>. l.S-'v+lfvx^. 1. 3-5f>>^>?x>;&<i:<DK^ 
ffi?-Si*<4~3 0. »*L/<144~2 OOSgflft^^ig-:^ 

x>*t^(f c:nsofta-xx>i4. 1 amitT 

*fcl4 2 a£l±l§^*>*Tffll\.5 C ^:«^T^•5. 
[0 3 3 6] *^?gn4. a-:*-^^-^ ><!:^t?ftv^x> 
;|?'Jx>*ffll\Sc.t**-C€r. #fJt?Si^x>*/S:(4;|«'J 

x>tUTtt. i.4-'<>^'vxx 1. 5-'s+-y-:^x>, 

1,4-'\+-y-vX>, 1.4-5^^'4'•:;x>•. 1.5-:t^;S'vX 
>. 1. 6-:ti^^'v?x>, 1. 7-:td>^'>?x>. x5^iJx> 
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x>. 7->5^;M,6-3fi'^'-:^x>. 4-x?^iJ7*>-8- 
ptf^;!.-!, 7- /:J-vx>. 5. 9-:^^^;m. 4. 8- 5** h 
•J X ^(f S C i A<T€r -5. 
[0 3 3 71 $e)(C, *^WlC«Sa-:tU7-f > • 

^ftvx>itfi^^*or)7H'JT-s[«^^lcfcl^T. ±-:>x>* 

fit#aiC^=t-rS1. 2->;>P'^>^'>#i»S<DSJ^A*2 Ot 
;i'%mT. »^U<(41 0^;U%JUTTfe-S. C 
©a-^U7-f> • itgvx^ita^^tlCfclt^vX^ 
10 ©flfeOifAJBSC (1.4-cis. 1.4-trans» 1. 2-vinyl) <D 
SJ-^li, ffiST*-5. /SfcCCOiiJ^li. Die Makromoiek 
ulare Chemie. 192 2591 M (1991^) lciBS£(0:^;£ 
"C-NMR*3J:tX ' H-NMRfCtUiByS-rS;: 

[0 3 3 81 a-:tl/'7-f > • itSvfx>ita^ 

frl4. 3. 5 tUTO^J^^a^Jfli (Mw/Mn) O®*^ 

(Mw) Tl 0 0 0JU±. »SL<I45 0 0 0JU±T* 

20 [0 3 3 91 2t:%MlCtet\T. o-^U7-f > • ftffi>> 
X>ASd^(4> £^£/b(4fii|SllC2£»^$W-r<&C 

(CJ:U. 2SS^*x;tf+MkU. Jtfi^(*1'lcSJ551t 
(cSt;X7H+->S*SA-r-SC c+ilcJ: 

SiS;. v-f''5-;umnsi5iiict)2«^^ii?ijfflni«iT* 
^. -eofd!. £^ic2B^^$«-r-3ii^ic:i4. 2a^ 

30 14. W:tl/>14'b$e>lc(al±^S, 

[0 3 4 01 *^W»Cfct\T. a-:^\y7^> 'W^k-J 

<. -^-CD^iaaCiO. 0 1 ~3 0M%<0®fflTfc-5C: 
[0 3 4 1 1 ^ttlCffltx&tlS^y^- (JUT. Fi^^ 
K. ^(D^^ft. *>£:l4^SSItr^;Mb^^**^lf?.n 

T(4. m.mj)^i^. OLT.TJi'. 75 K> -rsK. ±m^f3: 

yx^;i.xxT-;k vH'^Kv^x^^wx^x^k 7v 

Jb^t/^f^^uxj^T^^k 7v;u^v>5^;i/x:^5^;k 
50 -f j«'=}>Kty>?^;px:;^x;k -f ^'3>Kvx5^;ux 
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v7'5=-;i'7S TH-sH. N-y^^yi/VU-fS N- 
7izi;U-7H'5 K. 7i^'J;UK^h'J0A, pi^i^'J 

[0 3 4 21 mmm\d.-Mt-^miiy^x\is,»m\z. 7. 

)\'7.'f-\y>, 0. p-v/5=-;U:^f=-U>. o-x^;u;:^5=-U 
>. ni-x5^;u:^5^u>. p-x5^;u:^9^u>^t'(Z)^y t> 
L<li*U7-»U4^;Uy^^U> ; y h+->:^5'u>, Xh 

;k e^;i''^>-:^vu7-b7^- t KP^^->;^5^u>. 
o-:>np:^5=^ux p-^7Pp:;^5^U'>. •✓f^;U'^>-if 20 

[0 3 4 31 i^^^htyv-^o-jj-L/^-f 

«. m^[S.. a-:tU7-f > ■ tt?fi:>?X>m*S^4*i3 

^v*;uggjsaij*;S*nuT*y5:(i^iin-B-r(ciftig-r 30 

[0 3 4 41 ^^57 h¥A«0. 0 1 ~3 OfiM%<D— gP 
^!&i^x>^^£#1»«S{iS-r«(C(2, xma^t!!i§±A' 

> . tta>fx>mita^(^^i3igL,xfc$. ;i<tfc*sia 

o-*U7 4- >-ttSv;x>mttfi^{** 

[0 3 4 51 a-*U7-f> •^t?g>JX>Stta^i*'V 
l§«ia±i*(Cfc(t«i'^57hP;&J0. 0 1~3 0S« 

%.9^\zo. 0 5~i oaa5s©eHicfe«c:ia«»* 

L/l^. 50 
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[0 3 4 61 *^B^(C^-5a-^U7^> • ^ts.;;x> 

-faffing, fccfcZJC!i:>gfCJE5D(ii)?E«SiJ<tyu>HL-C 

[0 3 4 71 (i)7ttiJ;i-U7^>afl& 
*feiWlC€gSa-;i-U7-f > • *«vfX>l6ttfi^(*lC 

[0 3 4 81 VtUTlis K^Jl^ 

2 ~ 2 0 O a - ^ U 7 -r > S fcli^tt:!- U 7 ><D 

~2 0Oa->fU7-f>«t1«Sia±©S«:i-U7^>' 

[0 3 4 91 ^<Dmn.W=r-mfi2~Z0<r>a-:f\^y^ 
>il/Ttt. X5^U>. 7^PbfL/>. l-7^7^>. Z-T't' 

I-'Ot^V. 1-'\=^-b>. 4-y5^;u-i-'^>^>. 
4.4-:^>9^;U-1-'^>7^>, 3-y5^;i/-1-'^>5^>. 4-y 
^^U-l-^^-bV, 3-X^;P-1-'N+-b>. 4-X5F-;U-1- 

X l-HT^-fe^. l-xh^T'-t:^, l-^^-y-x-feV. 1- 

, [0 3 5 01 ><i:LTIi. ->4'Q'^>7^ 

5-x^;u-2-y;U/|{;u*>v T^h^v'i'P H7*-fc>. 2- 
X^;i^l. 4. 5. 8-:^y y -1. 2. 3. 4 4a. 5. 8. U-:tif 9 t 
K P :^ 7 ^ U >«: i***^(f e> H -5 . 
[0 3 5 1 1 ^S147H'J:<-U7-f >«JI!g(D*fta*l)S:<fJ<i: 
LTtt. TE© (1) ~ (1 1) lc*-rJ:3<n (tt) £ 
^tt«*^(fe>n. IflcTEO (3) teJ:t/ (5) 

(1) X5^u>^i!l}a^i^ iSffi;*. 

(2) X5^U'><!:. 2 0^;U%]UT©ffe<Da-:tU'7-f 
>*;5:litf— ^P^y V- (W:»^br— ^U. X5^;U7^ 

(3) rptru>*i!feM^<* 

(4) yPbrU'>i:2 0t;^?SJ^T(0ffe©a-:^■^7-f 
><!:O^>^^A^tM^^* 

(5) :/Dt;U><!:3 0*;U%mT<Dte©a-:J-U7-f 
>toypy^ft«^i* 

(6) i-:^5^>*i4a^{* 

(7) 1-:^7">t 2 Ot;U%JUTOfteOo-^U'7-f > 

(8) 4-y5^;u-i--^>7^>*afi^i* 

(9) 4-y?^;U-1-'^>7">'<!:2 OtVl'JStlTCOffefiOa 
- U 7 ^ > ^ <D 5 > A^tfi^i* 
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(10) •yi7a^>T>misim-^w 

(11) '>ifa^>-f>t2 0^)\^%aT<OiA<Oa-:t 
[0 3 5 2] ±IS ( 1 ) ~ (1 1 ) iCfcltS rffecDa- 

^•rii»*Ktt. x9^i^>, yaifu>. i-:77^x 

A-:^^)l^}-^>'T>. l-'x+tV. l-:t^5^>*<ffll^ 
->i7P'<>x>, ->^P'\+-b>. y^U/K^U^^. 
[0 3 5 31 c:(D<te)?5:^S1i?HU:i-U7-f >m8ifi. 

^;Uh7P-U'-h (ASTM D1238-65T icee0 2 3 
QIC. 2. 1 6 k g<^B(Og:#TlC;1iJS) .A*0. 01~ 
100g/10». »*U<liO. 3~7 0 g/104J-©e 

fciBS^bSllii;^ 5 ~ 1 0 0%. L/<(i2 0-8 0 

[0 3 54] C<^<Jt^/j:JSSl47|«'J:tU7-f >«itr4. 
fit* J: y 4^Jgw:^ii ic<t y iSig-T-S c <t *^T-# -5, #f S 
147Hy:i-U7-f >eiflS(0*<*M;S:ffy<!:UTI4, JUT© J; 
5;^ (*) «^«:*^lf-5Cl<t*«-C#a. 

(1) /;u/K;u:^>©maa^{* 

(2) x5^U'>d:y;U7t^;U^>OftB^tts ^;t(ix5^ 
U > i y ^I/tK-ZU:?^ > i ffe© a - U 7 ^ > t CO Jtfi^*^ 

(3) x^-UVtT'h^i'i'P KT'-bXOttS^i*. * 
Zi(ixaFL/><h5^h^->^P K7*-b><tffeOa-*U'7 

[0 3 5 51 (ii)l£«gj 
*«lfl(C0|«o-;4-U7-f > • *av?X>5RJta#{*lC 

T'UVHT^-S (ii)?E«§tJ«i:UTI±, !HllC*J|5g/<i:<- 

[0 3 5 61 ^tiJE^sjiUT, a<*fl*)icii. mm^^ 

*7»-y:^-l'h. JSIfi£^'U-> /t'TP^-f^'T 

tiEdiirnVd^. K^tSS}. ^<b^^':^->':7A 
;&:<»: ©K^bl^J. #7kSe?*>il/->'5A. #7KSK7-/1'5- 

iBStl6SKV>y:*.->'?A'5^^A-. J-'Sf>miJ)i''^0 
PMF (Processed Mineral Fiber) » l/y h 

10 3 5 7} zti^okmmit. ^m^ftu2&a±& 

>-*lfti>*x>36ita^#lC. BuiE(i)7HU:*-U7 
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«fflfi)c«sro^lta*1 oosagpi-r-si^. a-.:tU 

• ^^SvXViRlta^f^lil 0~9 0Sfigi5, » 
* L<li1 5~8 OSfigP. $eiC»^ U<i42 0~7 

[0 3 5 81 a-;t-U7-f > -IfetgvXVIgttm^i** 

10 • l^1S<Vx>m^£d1»$gfiE^;^|te>tl^. 

[0 3 5 91 (i)7Hy^U7-f >ffiBir4, »e>tl-5llJ5E 

f^ioD^itss; 1 0 ofiaaji-r-st^. i~9 9S« 

gP, »*I^<I41 0~8 5M»a. $e>lCff*L/<(42 

0 ~ 8 0 ssffloST^^snroa c: <t L/i>, 

[0 3 6 01 {\)7f^V:t\yy^>1Mm^±^<D^or£m 
[0 3 6 1 1 (ii)H«SiJI4. ?#€.n«S§filc1«J©^ltM«: 

20 1 0 oaaaji-rsii?. o-Aoaaa, »*u<ii 

o~3 0Saao«5H®aT#W^tlTt^•5::t*tM* 

CCDJ:^ (ii)?E«aiJ*ffllx^<t. IMIS. g 

[0 3 6 21 *^WlC««a-:tU7-f > • It 

a>?x>^Jia^{*|cli. *fEi«© a J^:t^«B 

nr. mm. mitm±m. i^m^VLm. mm^emnu t/t 
ffl, wissssj, y)v-5.yifm±.mis.ii(Dmm\^^ 

[0 3 6 31 

[0 3 6 41 *^WfclS5^^7-f >cofi^:^;i(c<fcti 

(ft) S^i**i3ji-CS-5, Sfc. a-:i-U7-f 
40 ayx><t*ftS#U*:i#lC. 7H'J-7-gl+lCl.2--> 
^7 p /«; > > .i-^S ^ # ^ ^ t N|tB^(*X)<lgil-C * -5 , 
[0 3 6 51 *56Wlc«5StJlJ5:gf$^ll<b^^(4. =1- 

5j?-a»iii*«i*u:tu7^> (ft) * 

%igrc«5a-^U7-f > -fttS-xX^ftS^ftli. ^J- 

^aijfli/><jft<. 7t?y v-^<f>ic->i7P'«c>^>«<s* 

[0 3 6 61 

[njse?! JUT. iisse«ics^i\T2|i:%«a«:a<*fl*iicgi 
50 wrsA^. *%wi4cnt>iiJgffi)iciBs$n-5<>©-c«i 
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[0 3 6 7] ^gsLnmmv'^^Hitit^^nmmii. n 

OMHz 'H-NMR (H*tt^ GSH-27G), FT- 1 R (SH I MAZU FTIR 
-8200D). FD-Ha^^W(B*m?-SX-102A) . 

(^^0c<t • *&S8Sli§jB^. lCP;SlCJ:iJ^j'*T; SHI 
MAZU ICPS-8000) . mSk. tK^. (^7 

[0 3 6 8] ^fiEHSSflilll fcJ:tX2T?#e.nfc^b 

lcJ:U«i)S$^£U/::. Rigaku AFC7R eSMgl^T 10 

^lc(^il^;£(SIR92) tgitSa^bl^TeXan €11 

mmmmzfu a ic j: y ^ /t, 

[0.3 6 9] 3^9li&«lJ(Cj3UT. [n] 

li. 1 iS'C'rfj*J>^X'm^\y1to ^i'?-fi5J'?S (Mw 
/Mn) li. o-i>{?U)[>'^>-\£y^mmt.\^X. 1 4 0 

(GPC) lCJ:ya!SUT*«)fc. 

[0 3 7 0] JUTlcm4*W«:iEtt?-^<affiJ*^-r. 

[0 3 7 1 ] 20 

[Ett^^fi£«!l 1 ] lEfe?^ (LI) (P^lig 
^E^JIC^^M^ Ufcl OOin I roSiBSlCX^ / -;U40ni I , 
7— 'J>0. 71g (7. 62mraol) fe<fcL^3-t-:/?-;U-y-U5^;U 
Z^l'T't K1. 35g(7. 58nunol)€SIAL/. MaT24ffiJB« 

x^' y -;U40tn I €-»n;iTM>aT1 2^PBHt}$«:S§|(tfeo C 

!^$1.83g( 7. 23niniol.iR^95X) «7t. 
[0 3 7 2] 

[<k 7 5 ] 30 




[0 3 7 3]' H-NMR (CDCI>) : 1. 47 (s, 9H) 6. 88 (dd, 1H) 40 
7. 24-7. 31 (m. 4H) 7. 38-7. 46 (m, 3H) 8. 64(s. 1H) 13.95 
(s. 1H) 

IR(neat) : 1575. 1590, 1610 cnT' 
FD-Mfii^#T : 253 
[0 3 7 4] 

m^=f-^^m2 \ ESfit^ (L2) (P^fiS; 
3(E«-rcg^g»U>£:100ml<OS*5SlCX^' y -;U30niL 
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a-)-yj-)l7^>V AZ% (9. 99iiunol) fc<fclX3-t-:/5^;U 
■y- U ^^^UT-^UT^t Kl. 40g (7. SSmniol) «gA U. t U+ 

>-7":^3A<&5g-;Sl)P^. a3ftT8l«FBl}t»U. $ 
e>lcMiaT'12I^PBUiJf$^(t/S:. CWSJE5>g*jl^ffii^ 

fe*-f ;U©<b^«8*2. 35gl 7. 75inniol. iR^98X) 
[0 3 7 5] 
[<b7 6] 




L2 

[0 3 7 6] ' H-NMR (CDCU) : 1. 50 (s, 9H) 6. 90-7. 90 (m, 1 
1H) 8. 30-8. SOklH) 13. 90(s. 1H) 
FD-H«^^«T : 303 

[0 3 7 7] 

[ie(ft?-^figP3] lEfe?- (L3) (D-^fS. 
3E-»lc^^g^U>£:1G0ral©SiBSl::x^ y -;U30iiiU 
t-y=}-j\,TS.>Q.%{ig (12. Ommol) t5J;im-t-y^)i'V- 
>J^Jl'7J[''r\=. K1.78g(10. OramoDS^SAU. t.U+a. 

7— >-:/;^3A*5gasjMi». m^xumiamw&mif 
WiJ-r-sct-c. L3-c^$n-5^iife:i--f;KO'(b^«!i« 

2. 17g( 9. 3niiiiol.i|K$93X) 
[0 3 7 8] 
[■fb7 7] 




[0 3 7 9]' H-NMR (COCIi ) : 1. 20 (s. 9H) 1. 42 (s, 9H) 
6. 50-7. 50 (in. 3H) 8. 38(s. 1H) 13.80(s, IN) 
FD-H«5t«T : 233 

[0 3 8 0] 

[Befii?-^fi£eii4~4 2] ±RSiLiiL=f-ai^mtm^(Dy3 

jiT. aT<DR1iL=f- L4 ~L42 «^fi£U/t. mm 
I^Stt' H-NMR. FD-Sfl^J>*fCJ:Uffo/S:. 

[0 3 8 1 ] 

[<b7 8] 
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143 144 




L4 0 L4 1 L4 2 

[0 3 8 4] JUT(C**?§IC«S-5S»&S{b^«J©Si* ol/ml n-'N+tJ-^iSj^. 7.40nimol) *5»«»(tTiST 

(0 3 8 51 'J5^5A*gS>S*SSUfc. croiSig*. -7 

I^fiKUffi^ 1 1 ^b^m-1 (D^& : yt^lzn.m. 7-»U 8"Clc;$a)LfcEaffift^^>iS}K7. OSol (O. Sramol/ml's 

^>a«L>i:300iDlOS*6S(C. "fk^^LI : 1. 785g(7.05 :/^'>jSi6. 3. SSmmol) t vX^/Wx-r-^MOmlOS^ 

mraol) tvXf^;Ux-5";UO0ml*f±ia*. -78'Clc;^ai igiSfc^'* iCiSTb/S:, 

L. ZLtllZn-:/^Jl*J^K?A4.JSa\ (1. 55nun 50 [0 3 8 6] ST^TS. isO^ < U t^S^T^SU^S 



I 74 ) 
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rallCiS^U. '^>^>70inH&«}$L;5:*<eisDo< iJ^iP 

#^&^SO{b^m-1 £1. 34g (2. 15nimoliR^6U) m 
It, 
[0 3 8 7] 
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[0 3 8 8]' H-NMR (CDCI, ) : 1. 35 (s. 18H) 6. 82-7. 43 
[m,\m 8.07(s, 2H) 

IR(KBr) : 1550, 1590, 1600 cm' 

FD-Ha5f«T : mm)7tm^m ■. j\ j.7%a.n 

C:65. 8% (65. 5) H:6. OX (5. 8) N:4. 5X (4. 5) ( )l^littW 

fit 

B!,« : 265^ 

X^SS«ijSjS«T : »e»nfc^t^!^A-1<0*g)gS:E3IC 
[0 3 8 9] 

i-^^mn&mzj <b^^B-ig)^fi£ : jtmz^^. t)\^ 

:f>3^L/&200alO]SI&8IIC^$^1 ; 1. 53g(6. 04inino 
DiT^h^t Ka7^>60inl*tta*. -78'Clc;ftaiU 
JlJ^Ufc. cniCn-y^;U'J?-5A4. Iml (1. 55mniol/ral 
n-'s+tf^iSiS. 6.34inniol) *5iJ-*WtTjST -tO 

cniCT'h^t Kn7^>^10inl^»P;^/^il^j§ 

-78icic?^»u;tE^<b-:^;ua-'5A o. 70g($eg 

99. 9Xa. 3. 02raniol)<D7^h^t KP7^>30ralSiSlC^ 

[0 3 9 0] WaiUfcSft* 
lg<b>5^U>50ralT3fe^U. ^ ;U^-T^j§!B3 

;i/X-xJU30nilT?g^UfcS. g^T. -20^:7? 1 

n«i{|t&^SO<b#^B-1 $1. 09g (1. eSmmoK iR^S 
[0 3 9 1 ] 



10 



20 



30 



40 



[<b8 2] 




1550, 1590. 1605 cm" 

664 oyi+) 

Zr;13. 5« (13. 7) 
H:5. 5X{5.4) N;4. 2X(4 2) 



2871C 



[0 3 9 2]' H-NMR (CDC I, ) : 1. 33 (s. 18H) 6. 78-7. 42 
(m.16H) 8. 12(s. 2H) 
IR(KBr) 
FD-Sfi#«f 

C;61. OX (61. 2) 

nm. 

[0 3 9 3] 

[^fi!c^]ffi<5!l 3 1 Ib^^CHTO^ : ?E5^(C^je. 7)1' 
rfva^UfclOOmlODRfSSlC-fb^mi ; 0. 66g(2. 60mrao 

I) ii^xf^^ux— 7^7U8mi*tt>a*-. -nx:[z'i^my^mw 

Ufc. cniCn-:^^->U'Jf=-^A1. 81ml (1. 55mraol/ml n- 
A.+-y->JS>g, 2. aOraraol) *55^*MtTjBTU. ^©'^ 

y)o < y imjg^T^jSL. s eicSia-c2^H!ti*u 

-78'C(c;ftaiU/tEafi^b/N7::^':;A0. 385g»Effi99. 9 
Xffl. 3. 02mraol) h-^ t h'P77>10raljSjglC^'* (C 

gsiinufc. ^JD^. i0t>< ytsas-c^iaix/i. ^ia 

T2Bird1«»Ufc^. 50'X:TllD5»U«:*»6$6lc2Kia 
[0 3 9 4] CcDSfBjg^ieEffaiJSb. «ftilUfcH<*« 

ie'(b.?'5^U'>20miTgt5l»u. 4^5:^7 -f ;u^--r^5Sl«!i 

;l/X-5^;H0ml(C^>gT1 ffiJPB^yX5y-U. Hfls:«:-5 

tT. TIEiCT'5^$n-5^liefe^S<D<b^«-1 *0. 
33g (0.40nnnoU iR^33X) %1t. 

[0 3 9 5] 

[{b8 3] 



50 
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Hrch 



[0 3 9 6] 'H-NMR(CDCI>) : 1. 30(s. 18H) 6. 70-7. 50 10 
(m. 16H) 8. 18(s. 2H) 
FD-H»^^^ : 754 (M+) 
Ttm-am : Hf; 23. 5X123. 7) 
C;54. 4% (54. 2) H:4. 8X (4 8) N;3. 6X (3. 7) ( ) AliSt 

nm 

itjS : 277^ 

[0 3 9 7] 

U fcl OOm I OSJCtI ic^b^mi 



0. 61 g (2. 40inmo 
I) <h>»x^;Ux-7^;U0inl«f±>ai5^. -78t:ic^iPL« 
zH{Zn--^^JU09-:fA\.6}m\ (1. 55nimol/iiil 
n-'\+-y->jS>S. 2. SOramol) «:5^^*MtTHSTU. "tO 
^iSDo< IJ tSa^T^SU. 3e>(cmiaT4^FBlJlJ$ 
bfc. -78'ClC>&aJL/fceaifi<k/\7-'5A0. 385g(«ffi9 
9. 9Xa, 3. 02nifflol) ©«J*>?x^;UX— r-;HOinlS>sic 

[0 3 9 8] C<DRj©j«*MSgSU/t^. WdiL/ytH 

«t*ffi<b.jt?-u>20iiiiTi5fe»u, 4^5:;^7-f yu^'-T^ 

iS#l*^^L/it« 5iS*MEigffib. #faiUfcEI{**v 
x5^;UX-x;UiiilT?SI¥^. C©SjglCtt^U;S:*i6 

'v+-9->ionii*iS)o< yjDA-si, ^»feoaf*x)*«Tai 

tli>mm^mm<Dit^m-\^0.S5z (0.88inmol. iRm73 
X) Sfc. 

[0 3 9 9] 

litS 4] 




20 



30 



40 



VCI2 



[0400]' H-NMR (CDCI> ) : mmi^&&m»<Ottlt>m 
fO-n&^Vi : 625 (M+) 50 
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7C*^*T : V;8. 4X18.1) 

C:65.3X(65. 2) H;5.5X(5. 8) N;4. 5X(4.8) ( )l^litt 
[0 4 0 1 ] 

[^filcllS5S<5iJ 5 ] ^b^ieaE-lcP^fig : ?E5i-|C^jg. 7^1/ 
::f>S^U/^100inlO]gf&S(C<b^<^L1 : 0. 61g(2. 40ninio 
I) <tvX?=-;i/X— r;UOml^tta.*. -78'Clc;$iPbJK 
*$U>S:. cniCn-yf^;UU5^'5A1. 60nil (1. 55niinol/nil 
n-^+-y->jS}S. 2. 50(nmol) S:5»AMtTjSTU. 

3^107 < u (tsia^T^iau. ^ 6ic^^T4i@ria»^ 

L/fc, cnicxh^t KP7^>5inl*lJPx.ytS^P§56 
-78t:ic;^iPU/£:H^^b-:t:^0. 34g»Ee95XS. 1. 
20innio l)O7^h^tKP7^>10inl mi& IC^ « IC^ttl U 

aTi5ffiirBiaj$*i5Sitfc. 

[0 4 0 2] :i©SlB>S^ME-S«b. #rajb/£:@tt«: 
S<b.Jt5:.U>20iiilT2fe»U. 4/'^;^7-f-»U^-T^jS!» 

;UX-5^;U3ralTjS»Ufc, CKDiS^glCtlJ^T. MST 

's+-y->i2ini«tsi>o< yiaT-r*<!:iifeo@i*7&*«Taiu 

Siefe(O^b^!KlE-1.€0. 36g (0.51iBnH)U JR*43X) 
ft, 

[0 4 0 3] 

[<b8 53 




NbCl3 



[0404]' H-NMR (CDCI,) : 1. 46 (s. 18H) 7. 20-7. 50 

(m, 16H) 8. 65(s. 2H) < 

FD-KMii'^T : 702 (M+) 

Ttm^m : Nb;13. 0X113. 2) 

C;58. 4X (58. 0) H:5. OX (5. 2) N;3. 9X (4 0) ( )l^(^ft 

[0 4 0 5] 

^>B%U/b100nilOSf&8llC<b^!^L1 : 0. 61g(2. 40iiinio 
l)<t h;Ux>10inl«f±ia*. -40'Clc;^JPUK»Ufc. 
cniCE^'fb^'>^;W. 43g(J$g99. 99X55. 1. 20niinol) 

$e>IC60'ClClniSU-C16^l8]i%^£^ 

[0 4 0 6] C<OJ5*&>SiC^4b>^U>30nil*i)0X.. ^ 
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-fyUgSS^^J-jfiU, vX5^;Ux-x;UnillCjSPS-t+fc. 
C(^j§jg*«t# U;5:X)ie.'\+-y->9inl$(0^ < y ;"ST-r 

iT. TlBiC-e5^$n-5iiji!»:fe»*o<b^«iF-i *0. 15 

g (0. 26inniol. iR^22X) mft. 
[0 4 0 7] 

lit3 61 10 




[0 4 0 8] ' H-NMR (CDCI, ) : 1. 50 (s. 9H) 6. 80-7. 75 (m, 20 
8H) 8. 23(s. 1H) 
FD-HSi^«f : 575 (M+) 
Ttm^m : Ta;31. 0X(31. 5) 
C;58.4X(58.0) H;3. 3X(3. 2) N:4 5X(4. 8) { )mtiY 

mm 

[0 4 0 91 

:^>B»Ufcl00inl©SJE5t5(C. •fk^'KlLZ ; 0. 91g(3. Omm 
ol)<t-:^x5^;Ux-7^;l.20ml«tta*, -78'ClC^iPU. 
aj^Ufc. zmzn-Z^'^JUV^KPAlBQml (1. 54mniol/ni 30 
I n-'N+-y->iS>fi. 3. 3iinnol) *5«*»(tTSTU. -t© 

(t. U?^»AlgjS>fi*BliSUfc. c:<D5S>S*-78^lc;* 
iP^. ta^<b5^^>S>S3. Oral (0. 5nuB0l/nil's:?'^>j§ 
>g. I.SOmmol) <!:vfx5^;i/X-7^;U0nil«!:(DS^>SlC^ 

{**lg<byf^U>50nilTjSft?3fe^U. ^T^iS^^atiSUT 

«TmU>Stai^$-:^x^;U 40 
x-x;l.<h's+-y->T-Sau. j«E^lg$-tt*C<ttCj: 
yTIBiCT-5i$nS3S*gfe^S©<b^«aA-2 *0.53g 

(0. izmomm49%) mrto 

[0 4 1 01 
[<b8 7l 



50 
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[041 11' H-NMR (CDCIi ) :0. 86 (s. 18H) 6. 85-7. 05 (m. 
6H) 7. 15-7. 30 (in, 4H) 7. 35-7. 90 (n. 10H) 8. 45 (s. 2H) 

fD-nm^Vr : mm) 

Ttm'rim : Ti;6. 6X(6. 6) 

C : 69. 9% (69. 7) H : 5. 5X (5. 6) N : 3. 4X (3. 9) ( ) 1^ littM 
fit- 
[04121 

=f>B%U/t100iiil(DSf&»(C. it-^^lZ ; 0. 91g(3. Omm 
ol) ii^xf^yi^X— 7";b20ral«:ttia», -78t:(C>^ai U. 
mP^Lft, c:n(Cn-7'5=-./H»5=-':?A1. 94ml (1.55ramol/ra 
I n-^=¥D->?B^. 3.0rafflol) ^S^J-A^ltXSTU. 

It. y5^^7Atg;§}K*Pi31.^>i:. C©i§>g*, -78^IC 
>feiPU/tEgig'rbv;Un--'5A (0.35g. I.SOmmol) W-t^ h 
5t KP7^>10mlS>S(C^'»lcaSTUfc. iiST^T 

ftOt>. @tt«^^b>5^U>50ralT-;§»j5t^U. 5FS1«!I 

'5C:<h(C«tyTiEaT^$n'5Slfe^SCD<b^!K!B-2 € 
0. 21g (0. 73mmoliR^18X) 
[0 4 131 

[fbs 8] 

<b^% B - 2 




[0414]' H-NMR (CDCI> ) : 1. 1 1-1. 70 (m, 18H) 6. 80-8. 
30 (m. 20H) 8. 33-8. 48 (la 2H) 
FD-«fi^J#f : 766 (M+) 
7C^iJ#r : Zr;12. 1X(11. 9) 

( ) ^litfWm 

[0 4 1 51 

[■^^mmmsi <b^^A-3 (D^fig : yi.mzm^. 7)v 
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:^>'S^U/i100lIll<O5^BSlC. <b^m3 ; 0. 7,0gl3. Oiniii 
ol) ii^xf^-jH-T-^UaOral^^ttji*. -78"C(CJftaiU. 
mWiyft. cniCn-:r?';i''J?''^7A1. 90inl (1. 54niniol/iii 
I n-'N^-y-ViSiS. 3. 3raniol) *5^J-AMtTiSTU. 

It. U^^-JAJgSjgSSIlljUfc. ^©5Sjfi^781ClC?& 

JP^. Eig<k5^:5'>jS}S3. Otnl (0. Smmol/ml's:/:?' >jS 
1. SOminol) <£?^.>* iciSTUfc. iSTi^T^. t0o< 

C <!: IC J: U TEiCTS^ * n*fl«fe^S<0 
<t^m-3 *0. 15g (0. 26iiinioliR^17X) ^fc. 
[04161. 
Mb8 91 



TiCIa 




[0 4 17] 'H-NMR(COCI,) : 1. 20 (s, 18H) 1.41 (s. 18H) 
6. 85-7. 05 k 2H) 7. 20-7. 80 On. 4H) & 58 (s. 2H) 

FD-«S»«f : 582 (M+) 

TCifeiJOT : Ti:8.2X(8.2) 

C:62. 1X161.8) H:7. 1X(7.6) N;4.7X(4. 8) I )rtl*it» 

m 

[0 4 18] 

. [^fiE^igefll 0] : jft^i-lCKJSI. 7 

;i-zf>M^U>b100iiil©5f5glC, -fb^l^LS ; 0. 70g(3. 0 
minoDxh^t HP7^>30nil4tt)4*-. -78X:iCJ^iP 

m.WL>/t. c:tllCn-:r5=-;UU^'5A1. 90ral (1. 54)niii 
ol/iBl n-'\+-y->jSjg. 3. Sramol) $5^}-*^(tTjSTL; 

-€-o^fsi>^< y tmig^T^au. ^iar4^PBiai$«: 

>$£PU Qi£^b*:^;U3-^A (O. 38g. 1. SSmmol) 

U^A<e>}K*$^SIItAc. $ e>lcMiST15BJPBltt»Ufc^ 
5f5)S«iS«S*U. ^e.n;t@»€lg<b-?t5^U>50ral 

«ftbUfc@<*^^<b^5^u><t'^=<^-y->Tfia 

^<Dit^m-2 $0. 31g (0. S0aunoliR¥30X) ^/b. 
[0 4 19] 
[^9 0] 



40 
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<b^14l^ B - 3 



ZrClj 




[0 4 2 0]' H-NMR (CDCIi ) : 1. 34 (s. 18H) 1. 44 (s. 18H) 
6. 79(dd, 2H) 7.11(d. 2H) 7. 27 (d. 2H) 8. 34 (s. 2H) 
10 FD-SIS««f : 626 IM+) 

Ttm^iVi : Zr;15.0X(14 6) 

C;52. 9157. 5) H;7. 2(7. 1) N;4 7(4 8) I Irtlilt 

nm 

[04 2 1 ] 

l-k^^mm 1 1 ] it^^k-A (D-^^ : ?t5MC^i^> 7 
<>Hf>g»Ufc100niiroS/StS(C. '(b^m4 ; 0. 50g(2. 0 
2nunol) <t>'x5^;Ux-7'jl/30pil*f±ia*. -78'Clc;*ai 
ttifU/t. cniCn-T^^-^UU^^CAI.SBinl (1. 54iiira 
ol/ml n-'s^t^-y- 2. 09rainol) ^-S^-^MtTiSTL. 
20 *roSH))t>< U<tMS*T#aU. miST4RPa«J*S: 
gilt> 'J5^'5AiajS}S«^«U>i:. C©jS)8*-781CIC 
7%Sl\^s mi^it^^>^m.OQm\ (0. 5tnmol/nil'N:/^'> 
mm. I.OOmraol) ^^-^icSSTUfc. STtlT^, HP-p 

sfijSLfc, ?#&n/i:H<**ie^b>5^U'>50ni|-CjSfi¥>5tJ* 

ail./fcHi*$ffl^b.?i5^U><!:'^+-y->T?l3tU. 
jaS14--5c:<!:lcJ:y TEiCTS^S tx<5a3Rfe»»*<0<b^ 
30 <^A-4 ^0. 34g (0. 56innioliR^S6X} mft. 

[0 4 2 2] 

[{b9 1] 



TiCb 




[0 4 2 3] ' H-NMR (CDCIi ) : 7. 00-7. 90 (ra. 22H) 8. 35- 
8. 55 On, 2H) 

FD-ftB^«f : 610 (Mf) 

ytm-i^Vj : Ti:7. 8X(7. 8) 

C;62. 4X (66. 8) H;4. 9X (4. 4) N:4. 2X (4. 6) ( )l^l^lt@ 



[0 4 2 4] 



-4 <D-^m : yt^iznm. 7 



50 JV:^>m^l^fi.ma\<OS.i&niZ. '(b^m4 ; 0. 46g (1. 8 



( 78 ) 
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Gmiiiol) <!:vX5^;Ux-7^;U30nil^tti&i!f, -78'ClC>&iP 
U ai$U/S:. cntn-:/5^^U'J5''>A1. 30nil (1. 54iiiiii 
ol/ml n-^^V->^m. 2. OOramol) 'tS^MfX^T 

"CfOftiPL/. eaffi-fbv^Wa-CA (O. 21g.O. gimmol) * 

UfcH<**vx5^;Ux-7^;Ui^+-y->TS;tU. iSH 
^jgS -ti-S c t (c J: y TIE^T^ $ ltSfe*»5|50{b 
^!K!lB-4 ^0. 25g (0. 38mraoliR^42X) 

[0 4 2 5] 

[{b9 2] 




20 



[04 2 6]' H-NMR (CDC I, ) : 6. 90-7. 95 (n. 22H) 8. 40- 

8. 60{ni,2H) 

FD-M«5J«T : 652 (M+) 
TC^^^^f : Zr;14. 3X(13. 9) 
( ) I^(itt-Il«t 

[0 4 2 7] 30 
[^fi£llili0!l 1 3 ] fc^ieaA-S (O^fig : JEiJ-IC^Jg, 7 
;U^>S»U/t100nil(Oigf&«lC. <(b^!^5 : 0. 83g(3. 0 
Omfflol) ii^x^-^Ux-T'^USOnlStta*-. -78*CCC>^aJ 

cniCn-y5";l'U5^':7A2. OOinl (1. 54mra 
ol/iBl n-'\+-y->jSm08nimol) *5»*MtTiSTL/. 
•?-<D«isDo< UiSiSS-CSaL. Sa-C4l«HiSisf* 
«|(t, Ua^-^A^Sie^^^Ufc. CCDiSiS*. -78'C 
(O&iPUfcEa^'fb^^^^jgjSS. OOml (O. imm\/^\^-:f^ 
1. SOramol) IC?*^'* ICST Lfc, ST^T^. tsD 
r><^)t.m:&^-QWA\^n.1fihW^^m.»tL, SeicS 40 

^$n-SSI±&»5i;(9<b^j^-5 $0. 07g (0. lOflunoliR 
^7X) ?#Aco 

[0 4 2 81 

[^b9 31 



50 



11-315109 
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[0 4 2 9] FD-HaiJ-*f : 666 (M+) 
7C^«^« : Ti:7.3X(7.2) ( )l*ll4H-» 

Hi 

[0 4 3 0] 

[^figHtfifflll 4] fe^^B-5 (P^fig : ?E«-(C^«I. 7 
;Hf>M^bfclOOmlCQSl£tllc> •fb^^lLS : 0. 50g(1. 8 
2mnio l)i7^h^tHP7^>15ml ^ttii*.. -78*C iC/ft 
JPL. itifUt. cniCn-:/5^;UU5^'>A1.36inl (1.54 
mmol/inl n-^+-y->JS>e. 2. OOamioI) €r55J-*>ltTa5T 

^^mt. U^^^/A^jSjS^KiSL/S:. c:©S)S*-78 
lC(C>&aiU, Hie<bi?;Hl^'5A • 2 TH F^i* (0. 38 
g, 1. OOmniol) (p-^h^t h*P7^>10nilS>e*jSTU . 
fc. iST^T^. •sDo< yi^iar-c^is b 

jS>g*MJI-SISU. WtBUfcSt^^^^kpt^^U^, v'x 

(cj;yTie^t?^$n*jtsfe«^*©<b^m-5 *o.o4 

g (0. OSmmpliR^SX) ^/b. 
[0 4 3 1 1 
[<b9 4] 

<k-&«!I B - 5 

JZrCl2 

[0 4 3 2] FD-Rfi5^#r : 710 (M+) 
7C^5J-«T : Zr:13. 3X(12. 8) 
( )n\iV(1^m. 

[0 4 3 3] 

[^fiEI^SS0i]1 51 <k^^A-6 : 3t«-(C^JS. 7 

;U=f>Bmbfc100nilOS*5glC. ■fb^me : 0. 93g(3. 0 
Iramol) <!:vX5^;ux— 7^;i/30nil^ttja*. -78tlC>&iP 
U. a»Lfc. cniCn-y^;i/«J?^0A2. Iffll (1.54mino 
l/nil n-'N+tJ-ySm 23nimol) *55^*^(tT;aTL„ 

(0^100 < y<tsja*T-^i&u.. sia-c4Kpa«*$*m 
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mu. Ea^-fb^-^^iSm Oml (0. 5raniol/iiil's:^^>5S 
jg, 1.50raraol) *?*^lc5STL/fc. iSTJITife. 100 < 

isufc. WiiiuA:a»*-78t:-c'\ 

?»*©<k^m-6 £0. 41g (0. 56iiimoHR^37X) 
[0 4 3 4] 
[^b9 51 

{b^1«lA- 6 

9 

[0 4 3 5] ' H-NMR (CDCh 1 : 1. 21 (s, 18H) 1. 30 (s. 18H) 

6. 70-7. 70 (a 14H) 8. 081s. 2H) 
m-Smi^m : 734 IM+) 
Ttmi^m : Ti:6. 6X(6. 5) 
C;67. 9X (68. 6) H:7. 4X (7. 1) N;3. 9X (3. 8) ( 
fit 

[043 6] 

l■^&nmm^ 6] it^m-s o-^^ ■. yt^^ic^^. t 

;Hf>g^U/t100nil(DJSJt>SlC, •rb^!KlL6 ; 0. 93g{3. 0 
Inunol) <!:>?X5^;UX— 5r;U30fiil*f±i&*-, -78^:1^;%^ 
U. C:tllcn-3^^;U'J?^'5A2. Iml (1. 54mmo 

I/ml n-'v4'-y->S>e. 3. 23nniol) *55^*WtTjBTU. 
•t<0^«)o< UiSiaS-eSiSU. Sig-C4KPaj«^«: 
mx-f. 'J5^'^AlgjS>«*iaiSUfe. c:©jS}«*-78lClC 
>f»9IU. ea^<b>?;U:]— C'A (0.35g. 1. SOmmol) ^Bft^ 

\jis.ifi!bmw^imtz, ssicsa-ci4Kr9iitf*L;t^ 

ie^b.^^U>«20niliiJ!lDU. ^U^'-T^SI^ 

T-^in-Sgfel»*0<b^iaB-6 «0. 55g (0. 71mraoliR 
^47X) 

[0 4 3 7] 

[{b9 61 

<k^4i!lB-6 

9 

[04 3 8]' H-NMR (CDCI. ) : 1. 20-1. 80 (n. 36H) 6. 70- 



79 ) ^Ba¥ 11-315109 

156 

7. 70 (a 14H) 7. 80-7. 90 (ra. 2H) 
FD-Ha5J"«T : 776 (M+) 
TC^^JW : Zr;11.2X(11.7) 

( )rt(ilt»fii 

[0 4 3 91 

[^fiKSiaSfflll 71 ^b^1j!lA-7 (D^fig : T 
;U=f>gmLfc100mlOSJEEe(C. '(b'&m7 ; 1. 0g(3. 66 
nraol) <tvX5^jUx— r;i'20iiil$f±ji*. -78tlC>^aU 
lK»L//t. CtHCn->^5^;l'Uf''?A2.48ral (1. 55minol/iii 
10 I n-'\+-y->5S)S3. 84iinB0l) ^S^J-dMtTjSTU. -eo 

^isi>o< y<t^is*T^su. ws^xi i^^mm^m, 

It. U5^':7A^S>S$ratSL;t. c:©jg>g«:. -781CIC 
/ftiPU;E:Eg^<b5"^>iS}63. 66nil (0. Sinraol/ml's:?'^' > 
1.83iniiiol) <!:yx5=-;i'X-x-'l<20iiilS^>SlC^* 

/)«e>isif*m(tfc. $6ic^5gTi5i«pa«j*ufc^. c 

20 «C<i:IC<tyTI5aT^$nS3Sfefi^*ro<b^m-7 «: 
0. 95g (1.43ninioliR^78X) ^/t. 
[0 4 4 01 
[<b9 7l 




[044 1]' H-NMR (CDCI, ) : 6. 90-7. 90 (m, 26H) 8. 00 
(s, 2H) 

FD-HB^JW : 662 (M+) 
Ttm.'rt^ : TI;6.5X(6.5) 

C:62. OX (62. 2) H:3. 7X (3. 8) N;3. 8X (3. 8) ( )l^l2§i-3$ 

fS 

[0 4 4 2] 

[^^SiSeijl 8] <b^#lB-7 g)^fi£ : jt^^lC^Jg. 7 
40 ;i/=f>Sj^U;t:1OOnil0!)igj;&l§lC. 'fb^L7 : 1. 0g(3. 66 
inmol) <hvx5^jUx— r;i.20ral«tta*-. -78"C«c>^SPL/ 
at}$b>£:o cniCn-:?'?^JUU5^0A2. 48nil (1. 55nmiol/ni 
I n-'^+lt^jSie. 3. 84iiiniol) €5«-X>^ltTjSTU, 
(0^10 o < U <>: SiS^-C^iS L. SST 4 l^P^Stl^^^ 
(t. y^^-^AlgJSJg^SSbfc, C©iS^*, -78X:ic 
/$£PLfcEg^<bv>;H]-':7A (O. 41g. 1.77iiiniol) OvX 
5^;i.x-7^;U30iDlS^jg|caTLfc, iST^T*. iSt>o 

Tis^raitJf Ufc^ig<bjt5'u>*20niiiij!jnb. i/'f^;^ 
50 ^-f^U^'-T^T^iS^^l^iUfc. 5>g*SIESSU. «t 



( 80 ) 
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(1. 33mnioHR^73X) 
[0 4 4 3] 
[<b9 8] 



ZrCb 




[04 4 4]' H-NMR (CDCI. ) : 7. 00-7. 90 (m. 26H) 8. 20 
(s. 2H) 

FD-RS^i-Vf : 704 (M+) 
7tm^« : Zr;11. 5X111.7) 
( )l^(^tt-@fii 
[0 4 4 5] 

i^^mmm 1 9 ] fe^#iA-8 o-^0Si ■. y^i^iznm. 7 

JHr>§^U/i:100inl(D5iBtUC, -fb^lSlLS ; 1. 0g(2. 93 
mrao I ) <t -^Ji^JlJi-TJmm I *ttii*, -78'C IC^^JP U 
SI^Lfc, c:tllCn-:/?-;U«J^'5A2. Oml (1. SSmniol/nil 
n-^+-y->j§Jg3. lOmraol) «5-»*MtTjST U. -^-OD^ 

ist)o< ui^s^-c^isu. ^iat?4i^PBmt$*jgiit'j 

>tEaffifc9=-^'>j8)S2. 9iiil (0. 5mo\/m\^-^i'>mm. 
1. 45niinol) <!:-:^x5=-;Ux-^;U20ml(7)S^jSjg(c?*>!r(c 

6«t**«iltfc. 3 6lcSia-C15i$FBllKJ*Ufca. CO 

TiES-C^$tl'5ISfe»3|5<D<k^«lA-8 «1. 06g (1. 33fli 
inoliR$9U) m^t, 

[0 4 4 6] 

[<b9 9] 




TiCli 



[0 4 4 7] • H-NMR (CDCI, ) : 0. 90-1. 70 (ra. 18H) 3. 40- 
3.80(a4H) 7. 00-7. 70 da 20H) 7. 80-8. 20 (a 2H) 



[0 4 4 8] 



10 



20 



30 



40 
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798 m) 
Ti:8.0X(6. 0) 



11-315109 



( mm 



2 01 4bi 



B-8 0^fi£ : ^^iZ^m. 7 



^I'^V'SftU&IOOnilWSJCSlc. <t^m.i : 1. 0g(2. 93 

mraol) i:vxf^;ux-x-/l'20nil*f±a*-. -78'Clc^aiU 
JSt^Ufc, ZtHzn-Z^^JV>J^OAZ.Qm\ (1. SSmniol/inl 
n-/s+-y->jg}g. 3. lOnnnol) «5^J*MtTjSTL/. 

/^aUfeEig<bv;U3— ■^'A (0. 34g, 1.44raraol) ©vX 
5^;Ux-5^;U20nilS^>glCiSTUfc, iBTlKT^. 10-3 

T8^ra«tJf L/ fc^ vX^'^Ux — 7";l/«-20ni I iiAP Ufc 
7 -routs' 

* -a-S C <!: IC <fc y T12^T^$ n-5lt»fet»*(D{t^«!l 
B-8 $1.02g (1. 21niaoliR^83X) mft, 

[0 4 4 9] 

[<b1 0 0] 

<k^«!lB-8 




[04 5 0]' H-NMR (CDCI, ) : 0. 90-1. 80 dn. 18H) 3. 40- 
3. 90(in.4H) 6. 40-7. 90 (m. 20H) 8. 00-8. 30 (m. 2H) 
FD-Sa^J-W : 842 (M+) 
7C^^J-#f : Zr;11. 1X(10.8) 

( ) f^immm 

[0 4 5 1 ] 

[^fiE^JSeil 2 1 ] {b^i^A-O : ^E^j-lC^J^. 7 

f!^L9 ; 0. 50g (1 



SO 



;U:f>««U/J:100nil(O5f5SllC. ^b^i^ilLO ; 0. 50g(1. 2 
3nunol) <!:-:^x5=-;Ux— 7^;H5nl*f±ia*, -78'C|CJ^» 
cniCn-7^5^;l''J5''?A0. 84ral (1. SSmmol 
/ml n-'\+-y->5S>g1.30niraol) ^S^-AMtTiSTU, 

©^•00 < y iMis^ T-#au. miaT4 ^raiitf^s^^ 
It, yf^OAJgjSjSssaufc. c©s>6s. -78x:i= 

;$iPUfcE9«<b5^^'>jS!S1.2ral (.0. Smo\/m\^Zf-$' > 
jS>g. 0. eOmmol) iv'x^^^Ux— r^USmlOS^Jg^glC 
M^>»lCjSTl/fc. jST»7^. isDt)< y<*:^ia*T-SS 
U^«fe>m}f$^lt^. $&ICSST8^@lSt^l^/b 

b. «Taju/s:@i**'v+-y->(cy^7y-ufc 



( 
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•!+« C <k IC J: y TEat?* 5 tl«3Sfel»5|5©ft^!|e5 
A-9 $0. 33g (0. 36ninioliRmS8X) 
[0 4 5 21 




[0 4 5 31 'H-NMRCCDCIs) : 1. 70-1. 90 (a 18H) 6.60- 
7. 80 (m, 34H) 

FD-K«5^«f : 926 (M+) 

Ttm^^Vi : Ti;5.3X(5. 2) ( j^litt 

nm 

[0 4 5 4] 

[^fiEHJIiiJiJ 2 2 1 <b^!^B-9 <D-^m : ?£^IC|£JS. 7 

)^^zi>m^Lrc^mwm.S!^mz. it^<^i9 ; o. 50g(i. 2 

3nimol) <!:vx5^Ax-x./H5iiil«tt>&*. -78'Clc?&iP 
uajfUfc. c:tl(Cn-:^^;U'J5=-:7A0. 84nil (1. SSnmol 

/ml n-'v+tf-^jg^S, 1.30inmol) ^S^-^MtTiBTL. 

•eo^«>o< uiSia^T^iSu. SiaT4ffijra«^« 

lc;$filU;t:eg%<bvJl'a— (0. 14g, O. SOmmol) <!:v^ 
^. tsl>r>< y<!:^ia*-C^iau;5:*«&«J$^^(*/S:. S 
ttS^ig-fb^t U >50nil >?x5^;ux— 7^;u Ora I r \^fc 

Wis ^^7.y ■< jii'-x'^mm^^^y^it. 5>e*Ms 

$1+* c t IC J: ij TI2^T-*$ti-5§Sllfe»*05fl:^«| 
B-g $0. 19g.(0. 20ninioliiKm32X) ^/h. 
[0 4 5 51 

[ft; 1 0 2 1 

{C^^ B - 9 
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[0 4 5 61 'H-NMR(CDCI.) : 1. 28-1. 52 (ra. 18H) 6.70- 
7. 76 (m. 34H) 

FD-«fi5i-#f : 970 (M+) 
TC^^i-^f : Zr;9. 6X19. 4) 
( ) rt{ilt»(it 
[0 4 5 7] 

[^fiEHiffii?'] 2 31 Ib^^AzlOO^: 3(E«-|C^jg. T 
-lUfyM^UfclOOraKDSJEStllc. -fb^^^oLlO ; 0. 32g(1. 
03nimol) <!:-:^x5';Ux— T^yUOml^ftai*. -78'CIC>&JP 
10 USt^Lxfc. cn(Cn-:/^;U'J5^'5A0. 77ml (1. SSramol 
/ml n-'S+it^'SSgl. 19ramol) ^S^i-dMtTiSTU. ^• 

(t. U^^^JAiejgjg^PSU/t. CiroSJg*. -78*0 IC 
J^iPUfcEaffiftl^^'^SJgl.Ooil (0. Smmol/ml'sy^'V 
asOraraol) ^:vx5^;^x-5^;U10ralS^^§>«(c^* 

ja*«e>«»*mitfc. se.i=sia-CT5^HSii*ufc^: 
iitsu. #Taiufc@{*$^^b.>«5^u>«!:'\+-y->-ciia: 

3|;(Oft:^1«lA-10$0. 16g (0. 22mmoliRm43X) ^/b. 
[0 4 5 81 
[<b10 3l 

{b^1*lA-10 

[0 4 5 91' H-NMR (CDCI. ) : 0. 40-0. 90 (m. 30H) 6. 60- 
7. 80 (tn, 18H) 

FD-KM5J*r : 739 (M+) 

Jtm.'^^m : 11:5.3X15.2) { IrtliU" 

mm 

[0 4 6 01 

40 ;U:f>SS%U^100oilOigJt;ll(C. <b^«!lL1 1 ; 0. 68g (2. 
40ramol) ie^x^'JWX— 5^;i/30ml$tti&*. -78t:fC>&in 
::niCn-7'?^;P'J9^'^A1. 49ml (1. 61raniol 
/ml n-'^+-y>SjS2.40mmol) «55i-*^(tTaBTU, 
OU^l0T7< UdiSa^T^igU. Sa-C4^^itlf$^ 
ft, U^^-^A^Sje^iiiJb/i:, CODSiS^:. -78*CIC 
;^aiUfcE3^<k5^^'>5g>g2. 4ml (0. 5mmol/ral'\3^^' > 
S>S. 1. 20nunol) -:>x5^;1.x-t^;U5idIS#S)SIC^« 

SeicMiST-lS^Palitlf Ufc^. C 
50 (DSJBiS©Sj«*a*U, «aiUfc@(**lg^b->i5^U> 
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*»3|503<k^!|«5A-11«0.37g (0. 54iiinio|iRm45X) Wfc. 
[0 4 6 1 ] 
[{bl0 4j 

{b^«jA-ii 



MeO 




rici2 



[0 4 6 21 • H-NMR(CDCIj) : 1. 20-1, 40 (ni, 9H) 1. 50-1. 
55([B.9H) 3. 70-3. 85 (in, 6H) 6. 52-7. 40 fan. 14H) 
8. 05-8. 20 fan, 2H) 
FO-Ha^*T : 682 (M+) 

7clll^^«f : Ti;7. 0X{7.0) ( )rt«it 

nm 

[0 4 6 3] 

l-^^mmm 2 5 ] ^b^^B-IKD^BK : ^-ifiZ^m. 7 
^UrJ^M^U/tlOOmiroSfBSIlC. •fb^1*lL11 ;0. 64g(2. 
26innol) <tvX5=-;UX-7=-;U20ml$ttja*. -78*CIC?&ai 
lymnvtzo cniCn-:/5^;b'J5^'?A1.40inl (1.61nunol 
/ml n-^^1t>^y&. 2. 26raniol) ^S^-^MtTSTL. 

ic?&jpu/tEg^<b-x;nj-':'A • 2 t h f (o. 42g, 1. 10 

ramol) 07=^h^t h'P7^>2OniljS}glCt0-p< USSTU 

s^ufc. ^e>nfc@(t«-^^b.?^5=-u>50nii-r'jS»L. 
mzmmv. «Tasufc@»«ig<b./5=-u><t'^+-»->-c 

^&e^^(D<bd^B-11$0.25g (0.34nunoliR^31X) 
/t. 

[0 4 6 4] 

[<b1 0 5] 

fl:^«iB-li 



MeO 




ZiClj 



30 



( 82 ) ^mW- 11-315109 
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[0 4 6 5] 'H-NMR(CDCIi) : 1. 20-1. 60 (m. 18H) 3.66- 
3. 86 (in, 6H) 6. 50-7. 50 (m. 14H) ' 8. 05-8. 20 (in, 2H) 
FD-«««-#f : 726 (M+) 
7tmii«i : Zr;12.4X(12. 6) 

[0 4 6 6] 

i-^mmmm 2 e ] {b^m-i 20^5)0 : h^mc^j^. 7 

;U=f>'fi^U?5:100nilOSi6ISlC. '(b^1^!lL12 : 1. 0g(2. 3 
Iramol) <5:-:>x5^;i/X-?^l/20inl*f±i&*^. -78'CIC>^JP 
10 cn(Cn-:75^^U'J^':;A1. 56ml (1. 55nunol 

/ml n-'s+-y->'j§;S2. 42rainol) *5^^/»MtT;iSTU. t 

It. Uf^-^^A^jg^SriSiSL/fc. COjgiS^:. -78'CIC 
/*inUfcESSfl:5^^'>S}fi2.3m1 (a 5nuno 1/811^^:5' > 
?§;e. 1. ISnimol) v'Xf'jUx— 5";i/20mlil^-;§-;S[C'#'!r 
(ciSTbfc. iST^TiS. tSDo< yi^ia*T-^jaL;5: 
*<e>Jilt$«^lt>£:. $e>lcSST15I^B«*#Ufc^, ^ 

s«!iSri^5;^7-f ;i'^--ca[jaufc. •5}gsaffs« 

20 +-y->Srffl«ijr«C<l:ICj:yjSt^L. 

<>:(=<ky#3SI&ig);|Cor)fbdtlA-12«0. 45g (0. 45nmoliR 

^40X) mrto 

[0 4 6 7] 
[<bl 0 6] 




TiCIa 



[04 6 8]' H-NMR (COCI> ) : 1. 30-2. 20 fan, 24H) 6. 20- 
7. 40 (ra, 34H) 7. 50-7. 70 (a 2H) 
FD-Sa^^W : 982 (M+) 

TC^iJ-tff : Ti;5. 0X(4. 9) ( Irtlilt 

[0 4 6 9] 

[^filtllSSlJlJ 2 7 1 fc^^B-12(D^gg : ?E5i-IC&^. 7 
;U=f>B^Lfc100nil©SiE5Slc, it'^^UZ ; 1. 0g(2. 3 
40 Immol) <t-:^X5=-;l'X-xJl'20ml«f±ji*. -78'ClC>$iP 
U«*fL./!:, cniCn-y^^iUy^^-j^AI. 56nil (1. 55raraol 
/ml n-'v^-y-^jgiS, 2.42minol) * S^J'AMtTiSTU. 

-£-©^ist>o< yiMisST^igu. sis-r 4 ^raiitjf^: 

ait. U^^C^AlSSiS^SSUfc. C<^jS>fi«, -78X: 
lc;^JPUfcES^<b-x;U=l-'5A (0.27g, 1. ISnunol) <t>J 
X5^;UX— 7^;U20iDlS^>SlClit)o< y^TLfc, iST^ 
7^, I0^< y<tSig*T-»iaL,^i:**6aJ$*Slt>S:. 
iE6lcS:g-ci5i^raigJ$Ufc^, ^S«j«i^^X7-f;u 

50 @#S:vXf^;Ux-x-;k ^^D->, ^:/^>s ^>^> 



( 83 ) 



163 

yTEiC-e*sn«s»fe»*©<t^«5B-i2«o. 02g 

(0.02nimoliR^1X) 
[0 4 7 01 
[^b1 0 71 



1-315109 

164 




ZrCU 



[0 4 7 1 ] 'H-NMR(CDCIj) : 1. 20-2. 10 (iii,.24H) 6.20- 
7. 40 (m. 34H) 7. 50-8. 00 (a 2H) 
TfhKm^Vi : 1026 (M+) 
7tSS»«f : Zr;9. 1X(8.9) 

()rtiilt»fii 

CO 4 7 21 

t^^mmm2 8] <b^iaA-13(D^Bg : ^^{Z^m. 7 
;U=f>afeU/t100inl<^R/£S(C. •fb^miS ; 1. 10g(3. 
26mraol) <!: vX?^;i/X— 5r;U22ml*f±i&*i. -78^IC?&tP 
LmWl^^. :iniZn-:r$^J\^*J'^OA2.2m\ (1. SStnniol/ 
ml n-'\*-y->jS)fi3. 41iiunol) ^S^MfXfSTU. -tO 

(t. u^^-^A^iS^^iaiSL/t. c:<DS>E«^. -78°cic 

;^iPU>i:Eai®<k5^^>S>e3. 26111I (O. 5am\/m\^Zfif> 
mm. 1. UimBol) <!:-:^X5^;UX-x;P22mlS^}ffi(C^'«r 
(caSTUfc, aT^7»> »S»o< y <!:Mia*-C»iaL/«: 
A<f>S*f*m(t/!::. S6»(CSia-C15«PatS*$U/S:^. C 

*MflEg^U. WaiUfc®{*«vX5^;Ux-7^;|,<!:^> 

^k^m-IS'SO. 22g (0. 28raraoliR*17« 
[0 4 7 31 

[^t^ 0 81 




TiCI. 



[0 4 7 41' H-NMR (CDC I, ) : 0. 60-2. 41 (a 44H) 6. 70- 
7. 60 (a. 34H) 7. 91-8. 10 (in, 2H) 
F0-Sfi5J«T : 790 m) 

7tm^^ : Ti;6.3J!(6. 1) ( )rtlift 




[0 4 7 51 

[^fiEHJEffil 2 9 1 <l:^^B-13(D^fi£ : ?E«lC^jS, T 
;U=f>S^U/5:100nil<DSi;5t5(C. it-^U-U ; 1. 03g(3. 
02niinol) <!: vx?^;i/x— r;U20iiil€;f±)a*, -n°Q[Z7%m 
cniCn-:/^;UUf^0A2. Oral (1. SSminol/ 
ml x\-^^-^>mm. 3. lOramol) *55J-*MtTSTU. 

It. Uf^CJAtSSig^Pgll^rc. C<DiS>g«. -78'CIC 
10 J^^iPUfcESffifls>';U3^C7A (0. 35g. LSOramol) ©i?X 
5^;i/X-x;U20raia^>glctst>:3< yjSTUfc, iSTJIT 
^. y>o< y iMSST#fiU«:*<6>m!f€:«llt>£:. $ 

e.(csiaTi5i^PBmif ufcs^. d^^:^7-f ju^'-T^s 

^'>'ll*^e.l^SU. MEE^j^$1+-5Ci:lcJ:yTiSsCT 
^3n-5j|»fet»5l5©<b^!^B-13«:0. 27g (0. 32ninioliR 
*21X) f^fc, 
[0 4 7 61 

[<k1 0 91 
20 ft:^«IB-13 



ZiC<. 



[0 4 7 71' H-NMR (CDC I, ) : 0. 30-2. 32 (m. 44H) 6. 70- 
7.60(ni.14H) 7. 90-8. 20 (a 2H) 
FD-SM^J#f : 834 (M+) 
7E^4i-«f : Zr:10.9X(10.9) 
30 Ol^tiSt^iii 

[0 4 7 81 

[^fiEHJSeil 3 0 1 fc^#lA-14(0^fig : JEfJicSJg. 7 

;l/zf>'M^Ufc100nil©Jg/£illC. -ft^mu ; 0. 98g(2. 
97raniol) <!:vX5=-;Ux— 7^;|/30nil«:f±)i*-. -78iClc;^in 
Um^Ufc. cniCn-:r5^JUU5"'5A2. Oral (1. eimmol/ 
ml n-'^+-y->jS5S3. 22ininol) S-5»*>ltTiSTU. 

Ct. y^^-SA^jgjg^^iSL/yS:. C:<D?§}S«:> -781C(C 
T^Ul^tc.mi^it'f-S' >mm. 0ml (0. 5raraol/ral's'7'^'> 
40 1. SOmmol) i: vX^jUX-T^^HSmlS^JSIC^fe-* 

niiaj;«fl:>5^U>50ml(cS«?L. TS^Bil^i^^^^'f 
^jg^affSffib. wajL.fc@(*«- 
vX5^;Ux-7^;UT'flSSL. aS^j^S-t+SChlcJ: 
yil€&^;^O{b^!M-14^0. 66g (0. 85mfflo|iR^57X) 

[0 4 7 91 
50 [<b1 1 01 



( 84 



165 




TiCl2 



[0 4 8 0]' H-NMR(CDCI,1 : 1. 41 (s. 18H) 6. 70-7. 90 
(e24H) 8. 18(s. 2H) 
FD-««^J#f : 774 (M+) 

Ttm'UVi : Ti:6.2X(6.2) ( )rt(itt 

nm 

[0 4 8 1 ] 

;Urf>M^urc100mlODSJE5tllc. it^^Ui ; 1.01g(3. 
OSmmol) ivxg^^Ux— r;U2Gml*tt)&*-. -7i°ClZ}%B 
LHtJfUfc. cniCn-:^?^;l/Uf=-5A2. Oral (1.61imnol/ 
nl n-'\+-y->?§jg. 3. 22ininol) $^55i-X>MtTj®TU. 



10 



©^»0o< Ui^iS^T^SU. MiaT4KHlJlt$*^ 
It. 'J5^0A«jS}S*ai!IUfc. COSJK*. -78X:iC 
;^»LfcEaffifl:y;m-!>A (O. 36g. 1. 52niraol) <D^h 

ie5e-e^$n-5iJSifef»*(D<b^w-i4So. eig (o. 74™ 

nioliR^49X) mtt. 
[0 4 8 2] 

[^b 1 1 1 ] 



ZrCl2 




[0 4 8 3] 'H-NMR(COCIi) : 

.lni24H) 8. 24(s, 2H) 
FD-MM^-^ : 818(M+) 
Ttm^^ • Zr;11. 0X111.1) 

( ) ^xmnm 

[0 4 8 4] 

13 2] <b^#lA-15(D^Bg 



JI/=f>S^Ufc100ml<DSj£fllC. {b^iKlLIS ; 0.40g(1. 
OlBUDol) ivX5^;ux-7^;H0ml$f±a*, -78*ClC>ftg 
LSJ^Ufc. cniCn-:^f^;U'Jf^'5A0. 77nil (1. SSramol 
/ol n-'N+-y->iSiS1. ISminol) S55J-d»ltTST U. ^■ 



20 



1. 41 (s. 18H) 6. 80-7. 90 40 



11-315109 

166 

i-C4I^FB^m***l^ 



/^JPUfcH^fb^^^ySiSI. Oral (0. ^mo\/m\^Zf9y 
iSiS, 0. SOmniol) <h vx5^;Ux-T-;H0niljl'&iSlc?^'* 

$e.icsaT?i5i^rasti$u;s:Sfe. ^ 
jgi^D^i^^j^^-f ;u^'--caigufco 5>s*^siits 

U. «TaiL.fcHi*$i^x5^;Ux-7^;l.i/\+-y->Tfl2t 
U. SEE^iSS-ar-S C <!: icJ: U #3Sfe*»*<0<b^ie!lA-15 
$0. 19g (0. 21ninioliR^42%) nti. 
[0 4 8 5] 

[^bi 1 2] 



[048 61' H-NMR ICDCh) : 0. 60-1. 30 (m, 6H) 6. 50- 




7. 80 (in. 36H) 

nm 

[0 4 8 7] 



7. 80-7. 90 (in. 2H1 

: 900 (M+) 

: Ti;5. 5X(5. 3) 



3 3 3 <b^1^B-15(D^B£ : Jl^\Z^^. 7 
;Uzf>a^L>^:100ml<O5t5SSlC. •fb^mi5 : 0.40g(1. 
02nDaol)«!:7^h^tHP7^>10ml *ftii*. -78*C \Z1% 
30 iPb^J^Ufc, CtllCn-:?'5^;UU5'':>A0. 77nil (1. 55rani 
ol/ml n-'^^-y-^iSifi. 1. lOinmol) «5«-*MtTjST 

•t<7)»«>o< y <!:Sia*T»Sb. Sia-c4^6i«t 

"ClC^ftfil^. eg^'fbv^Ua— C'A (0. 12g, 0. SOnunol) * 

fc^Sf5;««sfiEaieufc. m^n/b@»*«<b>5^u 

yTiEiCT^$n-S)5J(efe»5|E©^b^!»B-15*0. 20g 
(0. 21niraoliR^42X) 
[0 4 8 8] 
[fl:1 1 3] 



50 



( 

167 




[0 4 8 91 ' H-NMR (CDCIj) : 0. 70-1. 00 (m. 6H) 6. 60- 
7. 60 (n, 36H) 7. 70-7. 80 (m, 2H) ' 
FD-H«5}-*T : 944 (M+) 
7Ell5^«f : lr;9.A%[9.6) 

( ) mtnnm 

[0 4 9.0] 

i-^mmmms 4] it^m-uio-^m yt^icnm^ 7 

J\^zS>S»ly:ftmm\<DS.SliisiZ. it^m.^6 ; 1. Og(4 7 
Smniol) <tvXf^^Ux-T^;i/20ml«tt'j&*. -78^IC^ai 
LtSl*L/)t. ^tlCn-:/?--;U'J5'^;A3.2inl (1. SSmnol/ 
ml n-'s^-y-^'iSm 96niniol) ^S^J'dMtTjiSTU. 
^)St>o< U<!:^^^-C^SU. £igT4^r^%^^^ 
It. Uf^-^AtSSai^filSUfc. C(DjS}B*. -781CIC 
;%aiL/>S:E^'(bf^^>S^4 7nil (0. 5inniol/ml'\;7^^' > 
j§>g. 2. 35raraol) i vx5^;ux— 3^Jl.20ralS^>g|C^>>» 
iciSTUfc. iST^T^, tsD-3< iJiMa^-C^iSU^S: 
«t6lg^««£(t^. ^^iC^iftTI 51^181^^ U>i:%. S. 
JE5>S*5jaL/, 5#l$^<b;<5^U>50nilt?j§PSli-fe. 

msnmt£it^ z t izj: u S3s&i»3t;oib^^-i«$o. 

96g (1.78inmoliR^7SX} '^tt. 
[0 4 9 1 ] 
[«:114] 

<b^«!»A-16 

[0 4 9 2]' H-NMR (COCI. ) : 1. 90 (s. 6H) 6. 50-7. 30 
(alBH) 7. 90(s.2H) 

Ttmii^ : Ti : 9. ox (8. 9) ( ) rtlilt 

[0 4 9 3] 

i-^^mmm 3 5 ] <t-^m-u<o-^^ ■. Jt^\z^m. 7 

JHf>g»U;5:100inlcDRJS;S(C. •fb^l^Lie : 1.0g(4 7 
3flunol) t vX5^jl.x-7";U20nil$tta*. -n°CiZi^U 
Ltt^Ufc. CtllCn-:^5=-;i/'J^f>A3.2ml (1.55nunol/ 
ml n-'\+-y->>§;g. 4 96nraio!) *5^J«^ltTiST L. t 



85 ) 1 - 3 1 5 1 0.9 
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^*PUfeB«{b5>;U=l-'5A (0. 55g. 2. aSmmoi) <t->x 
5^;UX— 7";U20nilil^>glCjSTU/::, iST^T^. HPo 
< y<i:^ia*T-^Sb;S:*<e.}t»*3^ltfe. $e>(C^ig 

*s*u. @«E*«fai$-a-. vfx5^;ux— is-fb.?* 

'JTi55e-C^$n-5SISfeSJ*O<b^^-16«0. 49g 
(0.84mmoliR^36X) nit. 
10 [0 4 9 4] 

[^bi 1 5] 



9 




20 

[04 9 5]' H-NMR (CDCI, ) : 2. 00 (s, 6H] 6. 40-7. 40 

(m, 16H) 8. 10 (s, 2H) 
FD-M«ii'^ : 582 (M+) 
Ttm'i^m : Zr;15. 9X(15. 7) 

( ) i*i»itmii 

[0 4 9 6] 

[^fiEUffliWS 6 ] it^m-U<D-^^ : ?E^J-IC^jg, 7 
-;Hf>a^L/>S:100mlORjE5glC. -(b^mu ; 1.0g(2.7 
7mmol)<ti?x?-;UX-5'JU20inl*ttj&*. -78'CIC/ftJP 
30 L/«J$U;i<. CtxlCn-yf^jU'Jf^-i^AI. 87ml (1. 55mniol 
/ml n-'\+-y->iS>g2. 90mmol) *5^J-*»ltTSTL. -t 
<oai0:3< y<tSia*-C»iaU SiBT4l^iaJtfli*«E 
It. U^^'^'AlgJgjS^lliSUfco -78^IC 
?&iPUfcEgm-(b5^^>>SiS2. 76ml (0. 5mmol/ral'\:^5' > 
^jS. 1. 38iiimol) iv'xf^^Ux— 7";i.20mlS^jSlc5»,'«r 
iCiSTUfc, iST^T«. 10-3 < U tpS^T^iSUft: 

*teJi»$^itfco e>ic^ia-ci5i^rBmif ufc^. ^ 

tlCcfcyaSfe»3|5<7){b^m-17«0. 15g (0. 18iiunoliR*1 

3x) mito 

[0 4 9 7] 

[ibi 1 6] 



169 




[0 4 9 8]. 'H-NMR(CDCI,) : 3. 20-3. 80 (n, 4H) 6.90- 

7.81 (inSOH) 8. 15(s. 2H) 
FD-H«»^ : 838 (M+) 

TC^^^f : Ti;5. 9X(5. 7) ( )rt(ilt 

»^ 
[0 4 9 9] 

[^fi£ii«iffij 3 7 ] it^m-u(D-^& : jimz^m, 7 

;Uif>B^L//b100inlOigj&»lC. it^^lU ; 1. 0g(2. 7 
7ininol) t>?x^;i/X-xJU20ml«:ttia*. -78'ClCX&ai 
U«}$U/£:, cn»Cn-:r5^;U'J5^'>Al. 87inl (1. SSraniol 
/ml n-'^+-y->iS>fi, 2. 90nimol) *5^^*MtTjSTU. 

■€-©»«)o< y tsia*-e#iau. MaT4i^iBiitj$* 

lC/^aiU/i:E9^{b>';U3=.'?A (0. 32g. 1. 37nimol) t-V 
x5^;UX-x;U2anilil^>glciSTUfc. iSTIST^. tsD 

STISKHtKJ^Ufc^. SJ£iSS:^^^X7-r;i'^-T5F: 
jS^*KJ3^Urc. 5>g*MffiSliU WajUfcHI**^ 

n^llMi&«»3|;O<b^!te!lB-17$0. 71g (0. 88iiinioliR¥58 
[0 5 0 01 

[^bi 1 73 




[05 0 1 ] ' H-NMR (CDC I. ) : 3. 30-3. 80 (m. 4H) 6. 71- 

7. 72 On. 30H) 8. 25 Is. 2H) 

FD-Ma^JW : 882 (M+) 

7c^^i-«T : Zr;10. 6X(10. 3) 

( ) Piit^nm 

[0 5 0 2] 

[^/aHaieilS S] <t:^^A-18<D^fi£ : 7 



86 ) !t#Pa¥1 1-315109 
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JHf^g^UytlOOrairoSJSSlC. ■(b^1^!lL18 ; 0. 59g(2. 
20aifliol) tifJL^Jl^Ji-TMQa\'&itj^^s -78'ClCJ$iP 
UmJfUfc, cniCn-y^^^UUf^-^AI. 49tnl (1. SSmmol 
/ml n-'s+-y->j§>'g2. Slmniol) *55j';5MtTjST 
©^I0o< UtSiS^-C^iSU. Sia-C4I^PBmi*^^ 

Vttmi^itf- ^ y'S^m.. 2ni l (O. Smmo I /ra I T/^' > 
iSjg. 1. lOniraol) t KP^^VIOinlS^jglCt* 

•StS^HU. ?#e.nfcBlft^^^b^5^U>20mllcj§M^ 

«TibU;t@{*$-78iCTvxf^;ux-7^;ui'\+-y- 
>-CliaLx. «EEte«*ii-«c<t(cJ:yiSfe«»*(0<b^ 
ie!)A-18*0. 27g (0.41mmoliRm37X) 

[0 5 0 3] 

[^b1 1 8] 




[0 5 0 4] ' H-NMR (COCI, ) : 1. 22 (s. 18H) 2. 40 (s. 6H) 
6.44-7. 80(10, 14H) 8. 21 (s. 2H) 
FD-HaiJ-*f : 650 (M+) 
30 TtWrt^ : Ti:7. 1X(7.4) ( )rtiitt 

. 

[0 5 0 5] 

JU=f>a»L,yt100ml<DSfEti(C. ■(b^'KlLia ; 0. 60g(2. 
25mmol) i vxg^;ux— r;HOral<&f±)&*-. -78t:(c;^iP 
L.fm\yti, im(Cn-:/f^;UU5^r>A1.52nil (1. SSmmol 
/ml n-'\+-y->'j§iS. 2. 36raraol) ^S^-AMfCHSTU. 
*(D^y)o< y iMiaST^iSU. ^iST 4 ^PallXft* 
gilt. Uf^-^yA^gjgjS^PiSLfc, c©i§>«^78t:ic 
40 ;^aiUfcHfift:5^->l'=>-'5A (0. 26g, 1. 12ramol) (OTV 
Ka7^>10nilj§ig(C5gTU/S:, iSTI^T^; HDo 

T8KHltJ$U>S:»SfBig*S«S*l^/c. ^e>nfe@ 
»*lfi{bpt5^U>20mlTSS¥U. ^S«3*4^^^7-f -/W 
^'-T-^^Ufc, 5>g€i^ES^(^. waiufcB^*?:-:^ 

<!: ICJ; y Ti£^T-^$ns jiJie»5S<o<b^^-l8*0. 
16g (0. 24omoliRm21X) ^/b. 
[0 5 0 6] 
50 [ibi 1 9] 



171 




ZrCl2 



[0 5 0 7]' H-NMR (CDCIi) : 1. 13 (s. 18H) 2. 39 (s. 6H) 

6. 50-7. 75 la 14H) 8. 26(s. 2H) 
FD-««^^«f : 694 (M+) 
7tmii«i : Zr;13. U(13. 1) 

( )(*iitnnm 

[0 5 0 8] 

l-^mnmrn^ 0] ^b^!^B-19g?^fiR : ?t5J(C|£Jg. 7 
;Hf>^^L/t100ml(DS/6SIC. 'fk^%lL19 ; 0. 70g{2. 
25niniol) i: vx5^;Ux-7^;U0nil$ttia*. -78'Clc:;^SP 
USt^Ufc. CiniCn-:^5=-;l/'J9^':7A1. 52nil (1. 55mraol 
/ml n-'\+-y->'5§>S, 2. 36niraol) *5^t*MtT;"STU. 

gE(t. U^-^AifijSjS^fflSSUfc. ::(DS>E«-78icic 
>^filU/bea%ft:>^;U:] — OA (O. 26s, 1. 12niinol} Ot^K 
7t HP7^>10niliSjStc5STU>S:, ST^T^. tsDo 

e)tifc@<t*^<b>?^U>20ni|-CS^U. ^I^jg!^^^/'^ 

$ 1+« c i IC J: U TE^-C^S nSStSfelS^cO^k^l^l 
B-19$0. 16g (0. 20anioliR¥18%) ^/b. 

[0 5 0 9] 

[<k1 2 0] 



{ 87 ) <^mW- 11-315109 

172 

/ml n-'s+-y->J§>S. 2. 36inniol) ^5«';{>MtTjSTL/. 

>&JPUfcegS{bx-/U3-'5A (O. 26g. 1. 12minol) <D-7^ h 
KP7^>10mljgjg(CjSTL//S:, iiST^T^, tsl>^ 

^'-Tisiufc. ^is^Mffstiu. waiu/tHi*^^ 

<t ICJ: U TI2itr jF$nsafet»*©<b^1«!B-20«:0. 35 
g (0. 48inmoliR*43%) »>S:. 
[0 5 12] 
[<b1 2 1] 

<k^«!l B -20 



10 




Zra2 



[0 5 1 0] 'H-NMR(CDCI.) : 1.43(s. 18H) 1.47(s. 18H) 

6. 90-7. SOOn, 14H) 8. 40 (s. 2H) 
fO-nm^Vi : 778 (M+) 
xSg5^*f Zr:12. 1X111. 7) 

( ) mmnm 

[0 5 1 1 1 

l^&Mmm4 1 ] <b^^B-20(D^fig : JE^JIC^Jg. 7 
;U^>S^U^100iiilOSj&SS(C. ^^^20 : 0. 63g(2. 
25iniiiol) <t:>'x5=-jl,x-7^;H0n)l«^f±i^i«f. -78tlC5^£P 
Ua»Ufc, cniCn-7'5";U'Jf^'?A1. 52iBl (1. 55oimol 



20 



30 



40 




ZrCl2 



[0 5 13] ' H-NMR (CDC I, ) : 1.40(s. 18H) 1. 50(s. 18H) 
2.21(s, 12H) 6. 70-7.40(10, 12H) 8. 33 (s. 2H) 

FD-H«^^«T : 720 (M+) 

Ttfki^m : Zr;12.8X(12. 6) 

[0 5 14] 

i-^^mmmA 2] it^m-zm-^m ■. ytmz^^. t 

;Uzf>B^U>t100nil<7)Rf5tUC. it-^^lZ^ ;0. 80g(2. 
50mmol) txX^^^Ux— rJHOmlSrftii*. -78'C(C>&iP 
Llt»Ufc. c:tHCn-:^5^;UU?-:/A1.7inl (1.55mraol/ 
ml n-'v+-y>jS}e2. 64iiimol) ^5^^*MtTj®Tb. 

^a)o< yio'c^T^iSb, o'CT4KiKajf*^(t. 

U^C^AffiiSiS^PSUfc. crojSJg*, -78t:iCy$ai 
Ufce3ffifl:5^iS'>S>S2. 5inl (0. Smraol/ral's:^^ >j§ 
jg. 1.25iiimol) <!:vX5^;i/X— 7^;UGnilil^>Klc:^'*(C 

e>ig^$^(t/t. $^icMiaT8i$eiai}$u/t%. mm 

»t>nfc@<** vxf^;i/X-5^;U50ral <i:iS<b;»' 

5^u>60iiii(cs^r«, ^i;s^^^^:^yHj\'^-X'm 

^3t;(D<b^<^A-21$0.07g (0. 09niinoliR^8%) ^/b. 
[0 5 1 51 
[ft:l 2 2] 



50 



( 88 ) 




TiCl2 



[0516]' H-NMR (CDCI.) : 1. 34 (s, 18H) 6. 75-7. 75 10 
k 14H) 8. 10 (s, 2H) 

fD-nm^m ■■ 758 (m+) 

Ttm^Vi : Ti;6. 5X(6. 3) () 1*3 lilt 

wm 

(0 5 1 7 J 

C^fi!c^ffliffy4 31 fe^^B-21<D^fi£ : ^^iZ^m. 7 
<;Hf>eiftU?t100inl©5JSSlC. it^lHliZ] 1. 03g(3. 
20n)niol) i vX5^;i/X-x;H0iiil*ttj&*, -78"ClC?&in 
LlKJtU/£:. Z.tllZn-y^J\^0^tfA2.iim\ (1. eimraol/ 
ml n-'N+tfy^jS. 3. 22niraol) •&55J-*MtTjSTU. 20 
©^•0o< Ui-IS-C^TSiaU. -15t:-C2Kia«t*$«: 
Silt, O'^OAi^iSm^mmi^ft. c:roJS;g^78t:ic 
J^aiU/t0«'ft-x</U3-':>A (0. 36g, 1. 54raniol) Ot- h 
7t KP7^>10nilj§>S(c:5STUfc. iST^T^. *o 

>20nillciS»U. Saft^#T-C$e>(C3KFdS*5*i^(t 
U>50mlTjS»U. ^?S^^if'y7.y^J\^^--V»^[^ 

aT^$n«li±fet»*©fl:^#|B-21*0. 33g (0. 41nimo 

iiR^z7x) mrto 

[0 5 181 
[^t 1 2 31 

{b^fBs B -2 1 




ZrCU 



[0 5 19] 'H-NMR (CDCI, ) : 1. 241s. 18H) 6. 80-7. 78 
(DkUH) 8.15(s. 2H] 
F0-a«ij#r : 802 IH+) 
7tm^ii\ : Zr:11. 7X(11.4) 



40 



11-315109 
174 

[0 5 2 01 

[^fiK^fflE094 4] <b^m-22(D^fig : JE^JtC^JS. 7 

;i'rf>g^U;t1G0ralO5i5SlC, <k^1^!lL22 ; 0. 50g(1. 
77mraol) <!:vX5^;Ux-x-;M0nilSrf±jAi5^. -78'CIC/$JP 
H»J*L//t. c:niCn-7'5';UU5^':7A1. ZOml (1. SSramol 
/ml n-'\+-y->5SjSl. 86111010 1) «55i-*»ItTjiSTU, 

(D^is»)o< yi^s^T^au. saT4ffijFBia*$«j§s 

It. 'J?^'5AieS>fi«'PS{Ufc. c:<DS;«^. -781CIC: 
>&aiU/S:Egffi<t5^^'>5g>g1. 77ral (0. 5mmol/ml'\::/tS' > 
SiS, 0.89BI1I1OI) <»:i^x5^j|,x-7^;U50nilS^jSIC^« 
iCiSTU/i, 

[0 5 2 1 1 iST$?T?g. t0o< y <!:M;S*-C^;au;5: 
*i6.JIJ*«^ltfe. $e.lC^:S-C15I^HJt»U/S:». S 

*-78t:Tvx5^;ux-7^;Ui/\+-y->-CII3tL. SIE 
C ^: IC <fc y 3S6«»3|;Ofls$m-22$0. 31 g 
(0. 45inmo1iR^S1X) ^Xt. 
[0 5 2 2] 
[<b1 2 4] 



OMe 




T1CI2 



[0 5 2 3]' H-NMR (CDCI.) : 0. 70-1. SObn, 18H) 
4. 00(ni.6H) 6. 40-7. 70(111. 14H) 8.05(s. 2H) 



3. 50- 



FD-g«^J^ 

wm ■ 

[0 5 2 41 
[^fi£* 



682 m) 
Ti;7. 3X (7. 0) 



( )rtl±tt 



50 



14 51 it^m-z2<D-^fS. : yE^iz^m. 7 

>U:f>S^Ufe100nilO5f5Slc. -fk^m22 : 0. 50g(1. 
77inraol) i-:^X?=-;UX-7';U25nil*f±i&*. -78'Clc;^a 
VmWi^rt, cmcn-:/5^;Uy5^'5A1. 20ml (1. 55ramol 
/ml n-'\+-y->j§;«, 1.86raniol) ^5i^MfXmTU. 

•t©^ii)^< yiMia^T^au, Mis-C4ffiSHJKjf* 

^(t, 'J^'5AJfiS>g«Ht!|Ufe. C:<D5S5«^78'C|C 
/$JPU>S:Ea^<b->';Hi:^OA (0. 21g.O. 99miDol) <OvX 
?^;Ux— r;HOnil. xh^t KQ7^>60mlil^5Siglc 
STUfc, iST^T^. •0^< y<tmia*T'^igu;a/)* 

^m^^mifft. ti^tzs&-<^\m!&mniyitMitim 
^sjss^bfc, ^e)nrc@{*:*'v+-y>70mi-ey:^^ 



( 89 ) 



175 

d <h IC J: y Ti2iCTS^3n-5ll«fel»5|503<b-&tfl-22* 
0. 08g (0. llminoliR^lIX) S/t. 

[0 5 2 5] 

['fb12 5] 

OMe 




10 



ZrCl2 



[0 5 2 6]' H-NMR (CDCh) : 1. 40 (s, 18H) 3. 75 (s. 6H) 

6. 40-7. 70 (id, 14H) 8. 10(s. 2H) 
FD-RS^J-^T : 726 (M+) 
TtSk^m : Zr;12. 3%(12. 6) 
( ) l^»tt-SM 

[0 5 2 7] 

i^^mmm^ s] it^m-zza>-^A ya^icnm. t 

;U=f>S1^U>t100inlOigje;SSlC. •rbdm23 : 1. 01g(4. 
33nimol) <ti^x?=-;ux-T-;U22nil*f±ii*-. -78'C(C/^ai 
UJt^Ufc. C:niCn-::f5^>/U'Jf^';7A2. 9inl (I.SSmmol/ 
ml n-^^^-y-VSm SOnmol) *5«-A^ltTjSTU. 

}%Biyytm^it^^>mmA. 25m\ (0. 5nimol/ml^^:S'> 
?Sm. 2.131181101) <!:-:;x^;ux-7=-;U20iiilS^}S(c^'* 

*<e>a»S:^(tfc, $e.(CMigT15RPBl}t**U;t^. s 

A-23$0. 26g (0.44nimoliR^21X) 
[0 5 2 8] 
^it^ 2 6] 

fb^«lA-23 



20 



30 



40 




TiCl2 



[0 5 2 9]' H-NMR (CDCI.) : 0. 82-1. 40 (la 12H) 2. 90- 50 



1^mw■^ 1-315109 

176 

60-7.40(111, 16H) 8. 10 (s. 2H) 
: 594 (M+) 

: Ti;&0X(&0) ( 



3. 30(111, 2H) 6. 
[0 5 3 01 

[^«ll«6<flJ 4 7 ] {t^m-23<D 



-'^=^>M^Ufe100^ll(OS^ESlc. •(b^m23 : 1. 02g(4. 
25mniol) t >'x5^;Ux-7^;U20nil$^f±ja*-. -78'C(c;^SP 
U«**U/t, cniCn-:/5^;U'J5^'5A3. 43iiil (1.55iiiniol 
/ml n-'\+-y->5S>S. 5. 32iiiiiiol) *5^J'*»(tTjaTU. 
■?-(D^I0-D< y i^S^T^iSU. ^ST'4SJFBHtt$S 



f^;UX-7'>U20nilS^>fi{CjaTU>S:. iST^T^. fSOo 

7^;k ffi^b.>t5^U>«t'N+-y->Tfl2tU. affillJgSl* 
■5 C <!: lC<fc y TIHiCT^$n-S.II»feJt»*©fl:^1«!B-23 
£0. 61g (0. 96nimolilK^45X) mft, 

[0 5 3 1 ] 

[-fbl 2 7] 

<t^m B -2 3 




ZrCt2 



[0 5 3 2] ' H-NMR (CDCI,) : 0. 80-1. 30 (m, 12H) 2. 90- 
3. 25(111, 2H) 6. 72-7. 43 (in, 16H) 8. 20 (s, 2H) 
FD-H«5J«f : 638 (M+1 
7tlg»*f : Zr;14.0X(14. 3) 
Ol^tiitS^ 

[0 5 3 3] 

[■k^mmm4 S] ^b^iB!lA-24CD^fi£ : 3E^i-|C^JS. 7 
;^:^>M»U/£:100ral©S^5fllc, <b^m24 ; 0. 52g(2. 
OSmido I ) t. i>x.^JUi.-TMOm I ^ttii*. -78^; IZ)%& 
UjtJ$U>£:, cniCn-:r5^;U y 5^-5 A1. 36ml (1. 55mraol 
/ml n-'^+tl->iS5g2. Ilmraol) ^S^-AMtTSTU, -t 

<D^i0o< yiSis^-e^au. SigT4i$KiS}$^gi 

(t. U^^-^AJfiJ^^y-^PSUfc. COSjS«-78'C 
lc;^aiL,feEgig{b9'^'>j§>S2. 04ral (0. 5mmoi/mI'Ny;J' 
>S5S. 1. 02raraol) t'y^J-)\^Ji-'rMQm\. T^l-^t 
HP77>'20mlS^}S(CM5'*ICjaTU/t. SST^T^, 

< y t.m^^-c^^\^ts.ifi^im'S:m\fit, 5 eic 

^iaTISSJFBlitJ^Ufc^. S*5i«^S«S*Ufc, ^e> 
nyS:Bi*:€>?x5^;UX-x;H00nilTy^7U-U. ^'^ 



( 90 ) 



1 1-315109 



177 

<^'(k^m-Z4S:0. 12g (0. 19iniiioliR*195;) 
[0 5 3 4] 
Hbl 2 81 

<k^«!lA-2 4 




10 



TiCl2 



[0 5 3 5]' H-NMR (CDCI,) : 0. 80-2. 30 (n. 18H) 6. 30- 
9. 20(n.14H) 8.35(brs. 2H) 

: 624 (M+) 

ytm^m : Ti;8. U(7. 7) Ortfitt 20 

nm 

[0 5 3 61 

[^fiJc^ffi<5ij4 9] <t^m-24(D-^m : ?E^i-«C^Jg. 7 
;^:^>M^^fc100^ll<DS^^;ltlC. -fk^!|^!lL24 ; O. 76g (2. 
99niniol) iS^x^^^UX— T-;U40ml€ttia*. -78'CC/ftJP 
UJtj^Lfc, c:niCn-:^5^JUy^'5A1. 91ral (l.einunol 
/ml n-'N=1^-y->S;S, 3. OSmmol) «:5^;&^(tTjSTU. 

"cic^&ipu/teg^fbv^i'a— -^A • 2 t h F^f* (o. 56 30 

3g. 1.49niiiiol) ©5"h^t Ha77>80nilS^S}Slc5iS 

>50nl*lJP^T80'CT10SSrp1. 90lCT30ffiJHj!lOfSiJgJ$U 
^c. Sl5>g*jSi«Sifcb. l#&n>tH{*«-:^x5^;H- 
5";H50nilTU:^^'J-U. i^^^^^-f -/U^'-T^jSiia 
«:5^giJUfc. 5#l€:vx5^x;l,x-7-;U-C;5t^^. )Sib 

aS«SJS$1+SC<i:ICj:yTlESCT*3n«ilfel» 40 
^O^b^^B-24$0. 43g (0. 64flunoliR^43X) ^it. 
[0 5 3 7] 
[ftl 2 9] 



178 

{bl&^B-2 4 




ZrClj 



[0 5 3 8] 'H-NMR (CDCI,) : 0. 60-2. 30(iii, 18H) 6. 30- 

9. 40(tn.l4H) 8. 35 (brs, 2H) 
FD-H«»«T : 668 (M+) 
7C^»*T : Zr:13. 2X(13. 6) 
( ) ffilt^Wm 
[0 5 3 91 

>^:^>g»U;t10QmlOS/Ctl(C. 'fb^1*lL25 ; 0. 50g{1. 
93inmol) ii'x^F-^Ux— r-;U20nil«f±ia*. -78"CIC?&ai 
l^mWUfco cn(Cn-7"?';l'U5'C7A1.42ral (1. SSmmol 
/ml n-'s+-y->ig^2. 20raraol) «55J-*M*TjSTU. * 

o%i$i>o< y<<:SS£T»iau. £ig-e4i^iast«:«^ 

iPU/tea^^b^^'^jgiei. 93ral (O. 5ramol/ml'\y^>-;§ 
m. 0. 97mmol) t->x^jUx-7";i/50mlil^)SlC^'* IC 

e>Jit**^itfc, $e)icMa-ci5^FBmj$ufc». 

^<bj^5^U'>(c:5S»U;t,' i§»jS4'0^jS 

's+-y->-r;3fe;^U. MBE^Sg$1±-5c:<i:(CJ: y^^feW 
3|^a:>'fb^m-25&0. 11g (0. 17mnioliR¥18X) mft. 

[0 5 4 0] 

[<b1 3 0] 




TICI2 



[0 5 4 1 ]' H-NMR (COCI. ) : 1. 65 (s. 1 8H) 0. 50-2. 40 
(III.20H) 3. 85 (brdt. 2H) 6. 90-7. 70 (n. 6H) 8. 20(s, 2H) 



[05 4 2] 



634 m) 

Ji J.6% (7.5) 



5 1.1 <t^m-25<D-, 



( )rtl4lt 



50 ;i'=f>S^I^>b100iBl<DSj;&§§IC. '(b^m25 : 0. 50g(l. 



( 91 

179 

93raraol) <t i^X^^JUX— r;i/20nil€:f±ia«-. -7iX:iZ7%& 
l/iSJ$U/t. cniCn-:r^;UU?^C?A1.42ral (1. SSmmol 
/ml n-^WjS>g. 2. 20inniol) ^S^^AMtTiSTU. -tcO 

aiU/S:E3ffi<b-:^;i'3— C'A (O. 23g. O. 99iiiraol) Ov^x?^ 
;|.x-x;U50inlj§)g(CHSTUfco STIRT^s U 

5jS*3*EEaiSU*:. «faiUfcHi*«'\=*'-y->-e3fe» 10 

!^B-25^0. 28g (0. 41iiuiioliR¥43!e) mft, 
[0 5 4 3] 
[<b1 3 1] 




20 



[0 5 4 4] ' H-NMR (CDCI, ) : 1. 65 (s. 1 8H) 0. 70-2. 50 
(m. 20H) 3. 85 (brdt, 2H) 6. 70-7. 70 (n. 6H) 8. 25 (s. 2H) . 
FD-Hfl«-«f : 678 (M+) 
7C^»*f : Zr; 13. 3X0 3. 4) 
()l^(ifi1-»«t 

[0 5 4 5] 

l-^fUm^m 5 2 ] fe^!^A-26(D^fi£ : ?E«-|C^j^, 7 30 
;U:J>g^Lfe10bnil©SlBSIC. '(b^!^L26 : 0. 61g(2. 
28flinol) t-Vx^^Ux-^^HOml^tta*. -78tlC?&ai 
LmWl^rc, cniCn-:/5";l/U5^'5A1. 6nil (1. BSraniol/ 
ml n-^WjS}e2. 48inmol) *5»*MtTiSTU. -ew^tsD 
o< UiSiS^T^Sb. MigT4B#ra^^$^(t. U 

>j§>g2. 2ral (0. 5mo\/m\^:^'$' >j§}S. 
1. lOmmol) t-T^h^t Kn7^>10ralS^>KlC^'*(cS 

e^EStSU. «ajU/S:@ft*-78'C-C-:^x5^;Ux-7^ 

;ui'\+-y->Tfi2t$-tt. ME^jg$i+Tt§fes^5ic©{b 

^<^A-26$0. 36g (0. 55nuD0liiK$51X) ^/t. 
[0 5 4 6] 
«b1 3 2] 



I 1#ia¥ 11-315109 
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[0 5 4 7] 'H-NMRtCDC!,) : 1. 33(s. 18H) 2. 14(s. 6H) 

6. 60-7. 68 (ra, 14H) 8. 03 (s. 2H) 
fd-mm-ifVj : 650 (M+) 

Jtm^m, : Ti;7.4X(7. 3) ( )rtl±it 

»m 

[0 5 4 8] 

[^fifiUffiffiJ 5 31 it^m-Z6(D-^& : yt^lZ^I^. 7 

juzi>m.»uitmm\<os.p5niz, o. 6ig(2. 

28mniol) tS^x5^7Ux-^;H0nil*tta». -78'Clw3^ai 
[^mnVft, cn(Cn-:/5^;i/U?^'?A1.6ml (I.SSmmol/ 
m\ .n-^=^V>mm. 2. 48niiD0l) «5^^AMtX5STU. t 

(t, 'Jf^-^A^iSiS^lliaLfc, crojSjg^78X;ic:>^ 
JnUfeES^-fbv^l/iJ— C/A (0. 27g. 1. ISramol) (DvXf^ 
;Ux-7^;H0niljS>SlCiSTbfc, SST^T^. «)o<y 

tsja*T»au«:*«6JK»*iKitfc. $e>icsaTi2 
i^H!t*$Ufc«. :^Siia*^^;^7-f ;u:S'-Tl»*u 
/t, •5)e«>MESi*SUT#TaiU>t@<**>'x5^;ux— 3^ 

8E^-C^$n-SII@&«^3i;0D{b^#lB-26$0. 14g (0. 20m 
moliRsSIBX) 

[0 5 4 9] 

[<b1 3 3] 




[0 5 5 0] 'H-NMR (CDCI.) : 1. 31 (s. 18H) 2. 14(s. 6H) 

6. 69-7. 65 (m.14H) 8. 09(s. 2H) 
FD-SS5)-«f : 694 (Mf) 
Ttmi^m : Zr: 13. 1X113. 1) 
( If^liltSM 

[0 5 5 1] 

l-^^nrnms 41 <b^^A-27(P^li£ : j(E^^CC^fil. 7 

}\^^>mmi^fzmm\<DS.S(imz. it^^izi o. 30g(i. 

OOmniol) <h vx5^jUx-7";U0nil*f±ji*. -78*Clc>&ai 



VmWLk, c:niCn-7'?^;l/'J5=-:7A0. 65ral (1. BSmmol 
/ml n-'^^-y-^jSjei.OOmfflol) *5»*>ftTjSTU. 

It, 'J^^-^^A^iSiS^HiSL/fc, cojjgiS*. -78tlc 
>^aiLfcEgigib5"^'>i§>g1. On I (0. 5nunol/ml^:/^> 
jSiS. asommol) <!: vX5^;ux— r;H0inlS^>glc^^ 

*<D{b^i|aA-27«0. i8g (0. 25ramoliR^50X) m/t. 
[0 5 5 2] 
[^b13 4l 




[0 5 5 31 'H-NMR(CDCI,) : 1. 13(s. 18H) 1. 25(brd. 6 
H) 1. 28 (brd, 6H) 3. 29 (brdq, 2H) 6. 45-6. 70 (m. 2H) 6.80 
-7. 20(m,4H) 7. 20-7. 50 (in. 8H) 8. 23 (s. 2H) 
fO-mmmi : 706 (M+) 

Ttrn^m : Ti ;6. 8X (6. 8) ( ) rtliit 

[0 5 5 41 30 
[^fiSHaSffUS 51 <b^^B-27(P^fi£ : ^^-IC^Jg. 7 
;U=f>glfeUfc100nil©Sj;S«lc:. {b^1^!lL27 : 0. 95g(3. 
20nmiol) <t vx?^;l/x— 7^;U0inl$:f±ja*, -78101^^81 
UStf^LAc. cniCn-7'?^;UU5^'?A2. 08nil (1. SSramol 
/ml n-'\+-y->j§>6. 3. 22inniol) *5«-*MfTSTU, 

>&a)L.fcE3^{b-V;Un^>:7A (0. 37g, 1. eOniraol) (D'rh 

7t KP77>10nili§jSlcSTUfeo iSTI?T^. 

< y<kSia*T'»iaLJS:**6at»S^lt/S:, Sia-C12IB| 40 

Lfc. ^e>n/iBi**^^by5^U>50ralT-j§PU. 

SSL. «faSL/£:ai**Jg<b.>t5^U'><!:'v+-y->T'lia 
ME^^UTTI5SCT^$n-5Slfe»3|?0<b^!^ 
B-27^0. 18g (0. 24auD0l>a^15X) mft. 

[0 5 5 51 

[<b1 3 51 



) *#§a¥ 11-315109 
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[0 5 5 61 'H-NMR(CDCU) : 1.101s. 18H) 1.10-1.40 
(in.l2H) 3. 20-3. 30 (m. 2H) 6. 30-6. 60 (a 2H) 6.70-7.10- 
7. 60(ni.8H) 8. 28 (s. 2H) 
FD-HM5J-^ : 750 (M+) 
Ttmiim : Zr;12. 0X(12. 2) 
C;63. 5X (64 0) H:6. 6% (6. 4) N:3. 5X (3. 7) ( 

[0 5 5 7] 

[^fiRII«HW5 6] it^m-26(0^m : 3E5i-|C^i^, 7 
J\^zS>m»Uftmm\<DS.Stiils{Zs '(b^«lL28 ; 0. 50g(1. 
37minol) <!: vx5=-;l'X— 7^;M0ml$^f±a*. -78t:ic?&jp 
Lmniyti. ZtllZn-Zf'S^JUU^tPAO.aZmi (1. 55nunol 
/ml n-'^+U->S>fil.43mmol) ^S^J-A^ltTiSTU. 
<DafetSl)o< y t^ig^T^iSU. ^fST 4 ^PbIHJ^ Srfi! 

It, 'j'^UA^m^^mmvft, c©j§;-s*-78icic>& 

aJU>tEaie<b5^^>jS>8El. 37m l (0. 5ramol/ml'\7'^'>jS 
}g. 0. 69mmol) <t vX5^;wx— T^iMOmiS^^lC^-* IC 

iSTUrc, ST^T^, •sD-r)< y<!:mig*T^igU;5:«i 

e>jn*Sr^(tfc. $e.icsiaT8^rBiitJ$ufc^, 

-/UTgfe^LT. TS«l*3efflUTISiyi98*, 5?«*3«E 

T3Sfel»5i5©<b^!^A-28S:0. 17g (0. 20mniol«R^29X) m 

[0 5 5 8] 
[<b1 3 6] 




[0 5 5 9]' H-NMR (COCI, ) : 0. 70-1. 40 bn. 54H) 6. 65- 
7. 75(111, 12H) 8. 35(s. 2H) 
FO-Sa«^*f : 846 (M+) 

7ilg5^«f : 71:5.5% (5. 7) ( )rt(iit 

[0 5 6 0] 



( 93 

183 

^l/:f>SiftUX^100iRlOigj£SS(C, KckmLli : 0. S0g(1. 
37inmo I) <t vX5^;Ux-x;U0nil «rf±i^*^. -IVC (C/^iP 
UJtJ^Ufc. cn(Cn-:r5^;U'J5^'^A0. 92nil (1. 55raraol 
/ml n-'\+-y>j§>S. 1.43niraol) S55i';5MtTjaTU. 

>&SPUfcEg^'fbv;U3-'5A (0. 16g, 0. 69mraol) (DSl7ic 
vx5^;i/x— r ;U20m L xh^tFn^^ >50ni I il^S 
jSlciSTUyt. 5iST»7^. KDo< y<tSia«T»aU 10 

5^;ux-5^;UTU^^'j-u, ;u^'--c5F5S 
*-78t:(Cfcl>T'\+-y->'TSj3tL. Mff^jg^?-a-SC 

ticj:yTiE5C-rn^SEnsaet»*(0'(b^!e!iB-28*o. 26 

g (0. 29nmioliRm43X) 
[0 5 6 1 ] 
[<b1 3 71 

<k^!|j!lB-2 8 20 




[0 5 6 21' H-NMR (CDCU ) : 0. 80-1. 30 (m. 54H) 6. 65 
(in.12H) 8. 35(s, 2H) 30 
FD-SSi^JW : 890 (M+) 
7cjg^«r : Zr;9. 9X(10. 2) 
( ) l^»tt»«i 

[0 5 6 31 

[^fiSHSS^S 81 <k^!B3A-29(D^fig : ?E^^lcS£Jg. 7 
;l/if>S^Lx/b100inl(DSj;&H(C. 'fk^m29 ; 0. 60g(1. 
79fliniol) <t>'x5^jWx-7^;U40nil$f±ii*. -78'CIC/^a 
cniCn->^?-;UU5^C;A1. 17inl (1. 55raraol 
/ml n-'\=t^-y->S}ei.81niniol) *5«-«»ltT5STU. -t 

(0^^107 < y<!:Sia^-r#isu. ^sjx: A^^m^^m. 40 

It. y5^'5AigjS;g$li^L/>t. C<DjS>S^78iClc;^ 
n\^-k.n'^Kc'J-^y'^m. 79ral (O. Smmol/ml'v^^^'^jS 
5g. 0. gOramol) <t:i^xf^;Ux-5^;U50nilg^iglC(^-* IC 

^W^^m\n:L, $5>lcSiST-12KPBiajf Sf5 

3iS%£IUT#3S&l»^(O<bd^-29$0. lOg (0. 13iiuno 
liR^MX) ^fc. 

[0 5 6 41 50 
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[^k1 3 81 

^k^«!lA-2 9 




[0 5 6 51 'H-NMR (CDCU) : 0. 80-2. 30 (in, 20H) 1.55 
(s, 18H) 3. 65 (brdt. 2H) 6. 60-8. 10 (a 16H) 
F0-«fi5^«T : 786 (M+) 

7tm^V\ : Ti:6.4X(5.1) ( ll^ttSt 

[0 5 6 6] 

[^fiJtHJSiMS 91 <k^!fe|B-29(P^fi£ : ^i^lC^Jg. 7 
^l/^>B«SUfc100iiil©RJSSlC. 'fb^!B3L29 ; 0. 50g(1. " 
48raniol) iv^x^^ypx— T^^MOinl^tta*. -78X:ic^SP 
USt»U;t. c:niCn-y^;i'U5^';7Al. 02ml (1. Olmmol 
/ml n-'s4^-y->?B}R. 1. 64iiidiol) «55J-*»ltT!iSTU. 

^it, y5^':7A^js>6*iiiSu/t. c:cD5S}g*-78^(c 

;^aU>S:Eaie^bvyl/3 -CjA • 2 T H Ftgt*; (0. 26g, 0. 
69mmol) O-r- t Kn:7^>40nilj8?ftlCjSTUfc. ^ 
TIS7^. I0o< yiMia*T^iSL;5:A<e>aj$*^(t 
$e>(C^ST8^PBiai$U>S:?g. h;UX>70nil«:*n 
80iC-e20f$FBlJ!ragiat$*fiofc. SJE5jfil*»e.>S«E* 
a*$-t*. ?i€>tiytH{**5>x5^;Ux-7=-;W0mlt?U:x 
^'J-U. >U^'--C5iaUT^jS«!l*5!iyB5 

^{IJ^fcHi*!*. -78^lCtel>T'v+-y->Tf?a$1±, 

O<b^m-29$0. 04g (0.05mmoliR^7X) 
[0 5 6 7] 
[<b1 3 91 




[0 5 6 8] 'H-NMR(COCI,) : 0. 90-1. 90 (m. 20H) 1.55 
(s. 18H) 3. 25 (brdt. 2H) 6. 40-7. 90 (ra. 16H) 
FO-Ra^J-«f : 830 IM+) 
Ttm'rt^ : Zr;11. 3«ni. 0) 
( ) rtlilt^ffl 



( 94 ) 



185 

[0 5 6 91 

;Hf>M^L/Ac100nil<DJ5f&tllC. '(b'&^lLSO ; 0. 51g(1. 
86raraol) <*: vX5^j|/X-T-;i/50ral*f±iA*, -78lClc;^iP 
UltJ$U>t. cniCn-7'5';U'J5^'?A1. 20iiil (1. 61inniol 
/ml n-'^+IJ-^iSiSI. OSiBinol) «5^^«>IJTSTU. * 

&Lftm^itf-^>^m.Km\ (0. 5rainol/ml^:/:J'>?g 
0. 93n!raol) h5 1 HP77>60inlJS}SlC^« IC 

.[0 5 7 0] M^^A^eSISiE^S^S-ttT. m^^Vitii 

^#^)n>J:BH**v'x5';ux— 7^j^ru:^5U- 
U#S&«S^3t;(O^b^m-30$0. 14g (0. 21nunoliRm23X) 

[0 5 7 1 1 
• [ftl 4 01 

{k^1*lA-3 0 




10 



20 



TiCl2 



[0 5 7 21' H-NMR (COCI.) : 1. 10-2. 10 (n. 20H) 1. 45 
(s. 18H) 2. 40(s. 6H) 3. 85 Ibrdt. 2H) 6. 70-7. 70 (m. 6H) 
fO-nm^Vi : 662 (M+) 

TzMi^Vi : Ti:7. U(7.2) ( Irtlilt 

[0 5 7 31 

[^fisnaswi 6 1 1 <t^m-zo<D-^^ h^-ic^js. 7 
ji'zsynwivftmnicDS.iiiniz. (t^mizo : 0. sun. 

86inraol) «tv^x5^;UX— 7";U50ralS:ttii*. -7&°C{Zj^B 
Uiti*L/fc. cn(Cn-3^5^;UU5'':7A1.20nil (1. 61niraol 
/ml n-^+-y->jSig. 1.93mmol) «5^J-XP(tTSTU, 

>^iPU>£:e9^^b>';Ua:2>:;A (0. 22g, 0. 94nuiiol) (Dt^ h 
7t KP7^>60mlS}glcjSTU/t. ST^7^. «>i3 

T'12SjrBia}$Ufc^. K;UX>60al€J!inx.. 85'CT12« 



30 



40 
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[0 5 7 4] SfB;«*^e>iSME^s*$-ti-v ?#6n;tH<* 
€vx5^;ux—f;nooiniT'J:^^'J-u. {f^T.y-f 

1+5 c t IC J; y TiBS-c*$ns?iefet»*©<b^!t*8- 

30^0. lOg (0. 14mffloliR^15X) ^/b. 
[0 5 7 5] 
[<b 1 4 1 1 

it^\^ B - 3 0 



ZrCl2 



[0 5 7 6]' H-NMR (CDCh ) : 0. 80-2. 1 0 (m. 20H) 1. 45 
(s. 18H) 2. 40(s, 6H) 3. 75 (brdt. 2H) 6. 50-7. 80 (m. 6H) 
FD-Hfi^J-^ : 704 (M+) 
TzMiim : Zr;13. 3X(12. 9) 
( ) rtlittSffl 

[0 5 7 71 

[^fi5c^S60i]6 21 <t^m-Z](D-^^ : JEi^iZ^m. 7 
;U=f>Smu/S:100ml<OSJ©S{C. -fb^i^LSI ;1.00g(4 
22ramol) t>'x^;UX-7=-;U20nil*f±a*. -78"C(CJftiP 
U^J^Ufco Z.HlZn-y^J\^Vf'OA2.75m\ (1. 61mmol 
/ml n-'\+-y->?S>S4 43nimol) *5«'*MtTjSTU. 

(t. 'J^^^/AJfijSJSSKSJLfc. C©SjS«. -781C(C 
;^iPU>£:H^'(bf=-^'>iS)g4 22ral (0. Sramol/ml'v'r^ > 
asm. 2. Ilmmol) <!: vX5^;ux— r</U20mlil^iSlc^^ 

[0 5 7 81 aST^T^. •0o< UiMigST^aunE 

i^5:^7-f;u^'-Tffiiau>t, ^^^S^b^^^u^somi 

Eim^SUT. ?#e.txfc@<**ffi^b^5^U><!:-xx5^ 
;ux-7^;uTii:^:3-a-. MBE^JS$-ti-T3Sfe«J*©^b^ 

iaA-31$0. 90g (1. 55mmoliR*72X) 
[0 5 7 9] 
[<bl 4 2] 



SO 



( 95 ) 
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[0 5 8 01' H-NMR (CDC 1,1: 6. 70-7. 40 (ra. 1 6H) 7. 90- 
8. 20 (n. 2H) 

FD-MS5j>«f : 578 (M+) 

Ttm^Vi : Ti;8. d%{8. 3) ( Irtli^ 

»m 

[0 5 8 1 ] 

;Pzf>ffi^bfc100ml©Si£SllC. '(k'&!t^!lL31 ; 1. 20g(5. 
18niiiiol) iv^X^'^UX— 7^;l/24inlS:f±a*. -78'ClC/$ai 
UH^Ufc. cnCn-:/?^-iU'Jf''?A3. SSinl (l.eimniol 10 
/ml n-^=¥1t>^M. 5. 44nunol) €'5i}-AMtT;"STU. 

'J^^-^^AlgjSiS^PSiL/fc. COiS>S^78'Clc 
>&fflUfcEaiefl:v?;U3— -i^A (0. 60g. 2. 57iiiraol) ti^x 
5^;ux— 7^;P24Dilil^>Slc;lSTUfco iSTJIT^, KDo 

^la^ffi^k^f^uveoffli-csspufc©^. iS«f>fifro^ 

TTIE^T ^Stl-5Sfe»*©<k^!|ftfi-31*0. 20g (0- 3 
2niffloliR^12X) '^tt. 

[0 5 8 21 

[<k14 31 



<b^«!B-31 




[0 5 8 31 'H-NMR(CDCIi) : 6. 70-7. 45(ni. 16H) 7. 90- 
8. 25 (m, 2H) 

FD-SS»#f : 621 (M+) 

Ttm-i^m : Zr:14. 9XIR6) ( )rt 

(iit»fii 

[0 5 8 41 

^^^^mmm6 41 fc^^A-32g)^Bg : JE^JIC^JS, 7 40 
;Hf>MmU/t10Giiil(DSJSSrc, •fk^tlL32; 1. 00g(5. 
OSmraol) .hv'x^^jUX— 7";U50nil€:ttJi*-. -78'CIC>&ai 
uaffLfc. c:niCn-:/9^;U'J?^'5A3. 25ml (1. 63niiD0l 
/ffll n-'v+-t»->jS}fi5. 30nunol) ^SiJ-^XtTSTU, -t 

(t, U^^-^A^Jgig^rgiSU/t, C<Di§;S^78X:ic;ft 
iPL/. Eaig{t5^^'>igiS2. 52ml (0. 5ramol/ml'S7^^'>ig 
jS. 1.26nmol) S^^rlC^TUfc. aST^T^. I0o< 
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5«!l2:vX5^jUX-7^;UT;5fe^a. ^{b^f'UVIC 

itxm^m^iDit^M-iZ&O- 23g (0. 45mmoliR*18%) 

[0 5 8 5] 
litt 4 4] 




[0 5 8 6 1 FD-Ha«-«f : 512 (M+) 
[0 5 8 7] 

[^fiJtHiinjije 5] it^m-iZ(o-^m yt'Hiznm. 7 

;i'::f>M^Ufc100ral©Ri£S(c. -Tb^i^LSS : 1. 09g{4. 
39niinol) ti^x^^UX— T-JU70ml*ttia*.. -78t:iC?fe» 
U!t}?U/i. c:niCn-:/5';U'J5^'^ A2. 80ml (1. 63niraol 
/ml n-'\+-y->')SjS4. 56mraol) «^55^AMtTiiSTU. 
©a*^< iJi^ia*T#iaL/. ^ia-C4^HIUf^^ 
(t, U?-?AiajS}S*lH»Ufc. C©S5««-781Clc;$ 
iPU. ea^'fb^^-^^jSm 78ral (O. 5ramol/ml'Ny^>jg 
4. 39minol) ^r^-* (cSTLfe. iSTl^T^, 1^)0 < 

5ie!I*v^x5^;Ux-x;UT-;5tJI'ffe, ^{bp^f^UXC 

Siiu. «faiufc@»$-:^xg^;ux-7'^uTSfe»u, 

E%iS$-ltT3S&«»3|;(O4b^m-33«0. 22g (0. SOmmol 

[0 5 8 81 
[<bl 4 5] 

{b^«l A -33 




[0 5 8 91 FD-K«»W : 612 IM+) 
[0 5 9 0] 

[^«SI«6eil6 6] <b^«iA-34<P^flt : It'rtKZSm. 7 
;Hf>B^L/fc100ml<^)Sf5Slc. 'fb^'^L34 ; 0. 60g{2. 
13mmol) .tv'x^jPx-T^JMOmlSrftia*. -nX.\Z'^n 



( 96 ) 
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L/MJfUfc. cn(Cn-7'5^;U'J5^':'A2. 75ml (1. 63iiiniol 
/ml n-'\+-b->jSjS4.48nnnol) *55J';&>(tTjSTU, ^ 

JPU. Ei®<b5"^'> -T^K^t KP7^>ltttO. 71g 
(2. ISmiBol) «^«lC^J!lQUfc. MTf^T'^ks HDo<y 

T#eS»*©<b^!|«!lA-34«:0. 19g (0. 48inraoliR*23X) 

[0 5 9 1 ] 
[fl: 1 4 6 1 



1^. 




[0 5 9 21 FD-HM«-«i : 398 (M+1 
[0 5 9 3] 

[^fiESIlH5W6 7] <b^#lA-35g)^fi£ : JE^IZ^I^. 7 
;nr>g^bfcioomi<DSJStlic, 7km<b:>- h U -5 AO. 1 
9g (60wtxa4. 75inniol) <i:5^ t KP7^ >50nil*tt 
m^TmWi^^/Ji&it^m.Z5 1. 00g(2. SOmmol) 
iT^h^t KP7^>20mljS5e«55i-;&MtT;gTL. 
©^«):3< UiSia^-C^iaU. 50t:T 2 
(t. :J-hU'?AlSJS>8E€aS!tU/t. ;iOS>g*SiaTtg 
UfcEaigib5=-^ i'-T'h^tKa^^ >nm. 77g 

(2. 31 mnio I ) <h 7^ h ^ t K P 7 ^ >50ni I SjSlC^>* (CS 

<l:U3^a&^^09<bd1^-35$1. lOg (2. 00inffloliR^87 

[0 5 9 4] 
[<b 1 4 7 ] 



10 



20 



30 



40 
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^k^1«5A-35 



Ph^N T1CI2 N Y^^^ 



[0 5 9 5] FO-HM^J#r : 550 (M+) 
[0 5 9 6] 

[^fiE*S!5<5iJ 6 8 ] ^b^m-360^B£ : ^^iC^j^v 7 
J^^*>B^L/;t100^Il<7)Jg^o;S(c. *^^b:^ K U -JAO. 1 
9g (60wt5!a4. 75imnol) if^ t H P 7^ >50nil*f± 
ia*. SiSTJSJf U^*«&<b^«!lL36 : 1. 00g(2. 23mniol) 
iT^h^t KP7^>20iiilj§;«^55J-*^ltTHSTL/. ^- ' 
<Oigi0-3< UiSiS^T^aU. 50'C-C2KHfi|}f*gl 
It. :M-'J'>AJgjS)fi«iSi!{Ufc. C(7)S>S^78t:ic 
J^iPU. Hffi^bf'^'VSm 50ml (0. 5inmol/nil'\'5'^> 
Jgj-g. 2. 25mniol) €:^>«f ICST Ufc. iBT^T^. ^-o 

< y<hsia*-c^iau;s:*<e>sji$*t5iit/t. $e.ic^a 

S£«l$-t+-5c:iicJ: yefe»*«5ft^!ftA-36*0. 55g 
(0. 97ininoliR^44X) nit. 
[0 5 9 7] 
[<bl 4 8] 

fk^lft A -36 



[0 5 9 8] FO-HS^J-iW : 564 (M+) 
[0 5 9 9] 

[^fiEHiseye 9] <t^m-ii<D 



50 



;Hf>S«Lfc100nilOS*BSglC. iiifk^^ h 'J OAO. 3 
Og (60wtXSa7. BOnunol) iiT^ t K P 7^ >50nil^f± 
ii*. miaT}aj$U;S:*<^){b^m37 ; 1. G0g(3. ISmraoi) 
(tT^h^t KP77>20nili§igSr5ij'A^(tTjSTU, t 
0D^«)o< yiSia*T»iSL, 60'C-C2eB»t$*m 
It. TM-'J-^^AigigJg^PSU/S:, cwiSiSSMiSTai 
}f UfeH^lbv-'Ua-':? A • 2 T H FigW. 19g (3. ISm 
iiiol) txh^t KP7^>50nit5§;glCi^'*lcSTU 
;t. ST^TSfc. I0o< y«!:Sja*T-^iaU«:A«6aJf 

^mit/t. $eic^iaT8^PBi}Kj$ufc^. Sfojg^^' 



( 97 ) 
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E^JS$-ltTlifeS^*©^b^!|e!lB-37«:1. OOg (2. lOmnoi 
JR^66X) ^fc. 

[0 6 0 0] 

Hbl 4 91 

<k^1*l B-37 




474 (M+) 



[0 6 0 1 ] FD-«M5*«f 
[0 6 0 2] 

[^^HffiffiJ 7 0 ] <b^^ 
;Hf>a^L/fe100ml(^S/t'tSrc. ^Jc^^b:*- h <J OAO. 2 
3g (eOwtXaS. 75minol) h5 t K P 7^>50ml*ft 
SST8E^L/;a:X>t&fb^!i^38 : 1. OOg (2. 73iniiiol) 
tT^h^t KP7^>20inl)§jg*55^*MtTiSTL> 

*fUfcE3fflfl;>';Ua:^'>A • 2 T H Fnm. 03g (2. 73in 
mol) itT^K^t KP7^>50mlSje(C^'*lC;lgTU 

-CJ5t;f>U. igEff^jlg$-ti-Tjlfett*©<b^!|«3B-38*1. 15 
g (2. ISnunoliDi^SOX) mft. 

[0 6 0 3] 

[<b15 0] 

^b^ift B-38 




[0 6 0 4] fO-nm^^ : 524 IM+) 
[0 6 0 5] 

l^^mi&Wl 1 ] {t^m-39<D^& : yt^lZ^^, 7 
;U=f>S^Ufc100inl<OSJ6SlC. <t^^l39 : 0. 50g(1. 
8701001) t>?x5=-;Ux-7^;W0nil«ttja*-. -78tlc;$ai 



10 



20 



30 



40 
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U^tfUfc, c:n(Cn-7'?';UU9^':?A1. 20nil (1. 61raniol 
/ml n-'v+tf^jSiftl. gSminol) «5«-*^ltTaTUv 

»UfcE3S<b5^^'>jS>gl. 87ral (0. Sramol/ml^y^' >;§ 
0. 94aiinol) <!: vX^iPX— 7^;U70inlS^)«IC^'* IC 

JUTSfeS*^, igfb^if^U^lcJSPSli-fc. SIBiSf 

3^(O^b^#lA-39$0. 11g (0. 17innioliRmi8X) mft, 
[0 6 0 6] 
l<t^ 5 1 ] 

it-^^ A -39 




TiCt2 



50 



[060 7]' H-NMR (CDCI, ) : 1. 65 (s. 18H) 4 65 (d, 2H) 
5. 00(d, 2H) 6. 75-7. 70 On. 16H) 7. 75ls.2H) 
FD-SM5^W : 650 (M+) 

Tcjg^Jtff : Ti;7.2X(7. 3) ( )rt(ilt 

»m 

[0 6 0 8] 

[^fiEUffiiJiJ 7 2 ] <b^^B-39(7)^fi)c : 3E^i-IC^Jg. 7 
;U=f>Sj^U^100Ril(DiSJ^SlC. -fb^msg ; O. 50g(1. 
87mmol) <!: v'xg'jUx— T^^MOmlS-ftii*^. -78iC(C?feai 
U«}$U/t. CtllCn-3^5^;Uy5^'?A1. 20nil (1. 61raraol 
/nil n-'x^-y-ViSifi. 1. 93mmol) *55J-*»ltTjiSTL/. 

■€•0^100 < u<!:^ia*-e^su. SiaT4i«ia«*$« 
^(t. U^^C^AigjgiS^PiSUfco croj§>g^78X:ic 

;$aiU/£:E3ig{bv;U=l^'5A • 2 T H F^(* (0. 352g, 
0. 93iiiniol) (DT^h^t KR7^>50niliS^Sj«|ciSTL/ 
fc. jST»T». •0o< y«tSiS*T3iaU;a:««€)i»*$ 

fc. ^#sn;^:@^**vx5^;^x-5^;^5o^llTy^^u- 

5^x;Ux-^;H00nilT%%^'^. Jg<b^ 5^ U XciSIS 

yTE^T55$nSSefe»5|5Oib^«B-39«0. 30g 
(0. 43inmoliRm46X) 
[0 6 0 9] 



( 98 ) 



[^b 1 5 2 1 



193 



<k^1*I B-39 




ZrCh 



[0610]' H-NMR (CDCI) ) : 1. 60 (s. 18H) 4. 65 (d. 2H) 
4. 95(d, 2H) 6. 70-7. 70 (in. 16H) 7. 85 (s. 2H) 

fo-nm^m : 694 w+i 

Ttm^Vi : Zr;12. 9X(13. 1) 

( )rt(iltSfii 

[06111 

;U=i'>S^Lrc:100ral<OKJ*:SSIC. it-^^lAQ ; 0. 58g(2. 
02nirnol) <!: vX5^;Ux— 7^;U40nil€-f±ia*. -78iCIC>^ai 
l^mWlytz, ;in(c:n-:/'5^;UU5^'5A1. 50nil (1. 61nimol 
/ml n-'v+-y->Sjg2.42iraiol) *5iJ*>«tT3iTU. 

It. Uf^-^A^jg^^isiiu/t, c(7)is>s^78r(c;!& 

.&l,^V3mt^^>mm2. OOml (0. 5niinol/nil'\7'^'>S 
}S, 1 . OOmino I ) <!: xX5^;Ux -^jmm I jS^)S ic^/? ic 

5>gS:SeffSISL. ^aiUfe@f*;<£-78^ICfctNT'\+ 
■y-^TSaSti-. i^E^iSUT*@et»5|5<pft^m-40 
$:0. 19g (0. 28ninioliRS28X) 
[0 6 12] 

Ut^ 5 3] 

fb^«!l A -40 




10 



20 



30 



TiCl2 

40 



[0613]' H-NUR (CDCI.) : 0. 80-1. 80 (la 18H) 6. 50- 
7.90(ni,14H) & 00-8. 20 (n. 2H) 

FD-««5j«f : mm) 

7tm^¥i : Ti;7. 0X(6. 9) ( Irtlilt 

[0 6 14] 

;Hf>S»U>t100nil(DSfBt5(C, ■(b^!g3L40 ; 0. 58g (2. 50 
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02nBnol) i-:>x5^;Ux— r;U40flil*ttia*^, -78'C(C>^Jfl 
ua^Ufc. cniCn-:rf-;U'J?-^>A1. SOffll (1. einmol 

/ml n-'N+-y->jS;g. 2. 42nimol) *5^»MtTjSTU. 
•€-<D^i0^< y t^ja^T^iSU. SigT4ffiJPBmJ$* 

J^aiUfcEgffi^kv^U^-OA -2X8 F^f*: (0. 38g, 1. 

OOramol) CDT'h^t KP7^>80nilS^j§j«lCHSTU 
SSTt^T*. i0-p< y<!:MiS^T»igU;a:*<e)fitJ? 
$e>lc^ia-C8«P^!KJ$Ufc», Rjc5;«*^e> 
jS«E*S*$-a-fc. »e)tlfcH(**iJx5^;Ux-xJH5 

OiniTy;^7y-u. i^'^x^-f ji/tS'-T^sSf^^ixy 
icteiNT's+-y->-riiau. «ffl£ja*ii--5c:ticj;y 

TIEjC-C5^Sn-5llfe»5|5©^b^«B-40*G. 23g (0. 31iii 
moliR^SU) 

[0615] 

[fl: l 5 4] 




Zra2 



[0 6 16] 'H-NMR (CDCI,) 
-7. 90(111. 14H) 8.20(s. 2H) 
FD-Sfi4J-tlf : 734fflll+) 
Ttm-i^VT : Zr;12. 2X(12.4) 
( ) f^l^tt^ffl 

[0 6 17] 

[^fiEHKUJi] 7 5 ] ^b^i^A-41<D 



0.80-1. 70 (ro. 18H) 6.50 



;Hf>gjaU>t100ral©RlES(C, 'fb^i|aL41 ; 0. 50g(1. 
15nimol) <!: vx5=-;Ux-x;H0nil<£f±ji*-, -78iC(c>&ai 
LatJtUfc. c4xlCn-^^;UU^'>A1.47ml (1. 61minol 
/ml n-'\+-y->'j§jg2. 36rainol) $55i-«^(tTiSTU. 
©^•S»^< y<!:MS*T-^iaU, ^i&T'4B5FBl}tJ$$gS 
(t. y^^OAigiSjS^^iau/S:. COiSjgS. -78'CIC 
;$aiL/fcEaffi^b5^^>jS}fi2. Sml (0. 5iiiraol/iBl^:3'^> 
jSJS. 1. ISraraol) i vX5^;ux-x;UOml51^5«lC{*>!? 
IcSTUfe. ST^7^. isJ)t)< y i^S^-r^igU/S: 

A<e.it»«giitfc, ^s-c8KjrBi«»urc^. sisjg*^ 

6Si»$S£S«. ^&n/bSi«$iS(b.7(9'l^>25iDllC 

x5^;ux-x;k ig{bp'?^U>i's+-y->T-S2t$-t^. 
^S^fil$1t-&C<tiC.t U@&«^3iS(O<b#«!lA-41$0. 49 
g (0. 93aimoliRW6X) ^it, 
[0 6 181 
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^it^ 5 5] 

{k^l* A -41 




[0 6 191 FO-a«^^*T : 525 (M+) 10 
Ttmi^m : Ti:&9%(9. 1) ( )l*}liit 

[0 6 2 0] 

[^fiSiiastW7 6] <b^iBaB-4i<p^jac : yti^iz^m. 7 

)V^>m^Lftmm\(DKItn[Z. ■ft^!B!lL41 ;0. 50g(1. 
ISroinol) <i:vX5=-;Ux-x>H0inl*f±ia*. -78iClc;$JP 
LStJ^Ufc. cniCn-7^^;ug?^C;A1. 47ml (1.61ramol 
/ml n-'\+-y->JS}fiK 2. 36mraol) «55^»>(tTjSTL/. 

;%aJUfcEaigfl:>';i/3^'5 A • 2 t h F^i* (o. 43g. 1. 

ISraniol) ©xh^t KP7^>10ralJ§;«(ciaTbfc, iS 

ft, m^-csmmmw. »:^^TS3i^T1 2^Fp^«j*^. 

Sl6}«*Sj«S*L>S:. ^e>nfcHi*«ie<t^5=-U>25 

|g<g S $ n-5 afe»5|5<D<b^1i!lB-41 *0. 

36g (0. 63mflioliR^51X) 30 

[0 6 2 1 ] 

[fl:i 5 6] 

<b^«!I B-41 




[0 6 2 2]' H-NMR (CDCh ) : 1. 41 (s, 18H) 2. 10 (s. 2H) 
3. 70(s.2H) 6. 94(t. 2H) 7. 30 (dd. 2H) 7. 50 (dd. 2H) 8.39 
(s. 2H) 

FD-Sfii^#f : 568 IM+) 
7C^»«T : Zr;16. 2X(16.0) 
( )rtliH-»fii 

[0 6 2 31 

[^filSIISCT 7 7 1 1t^m-A2<0-^& : JE^lZ^ISl, 7 
;l'if>§^L,fc100nil©Si£ISlC. <k^#lL42 ; 0. 500g 
(1.22airaol)tvX5';UX-x;H0mlS:f±i&*. -78'CIC 50 
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)%&l,mWLrz, cniCn-:/f^;UU5^':;A1. 52ml (1.61 
mmol/ml n-'v^-y-yiSifi^ 45mmol) «55^«>ltTjST 

W'S:m\f. U^^'^'AigigjS^iSlSU/S:, -7 
6°ClZ)%&l,tcmi&it^^>^mZ. 45ral (0. 5mmol/ml'\ 
y^yim. 1.23mraol) i-xXf^^Ux-T^yHOmljS^jg 

iCEi«*i§l«g*U. ?#e>nfcai*«:^<t^?^U>25nillC 

jS$-a--5C<!:ICJ:y#^fe|»5|5©^b^m-42$0. 25g 
(0. 45innoliR^40X) 
[0 6 2 4] 
[-fbl 5 7] 

lk^«1A-42 



(CH2)b 




[0 6 2 5] FD-Sfi5^«f : 552 OlHl 
Ttm'rt^ : Ti : 9. 0% (8. 7) ( ) tttt 

[0 6 2 6] 

[#fi£SI«i«fl 7 81 fe^iaB-42<P^Bg : JEiMc^K, T 
;H^>'M^L;5:100lnl<^)S^BtilC. •fk^1j!iL42 ; 0. 50g(1. 
22mraol) <!:>fx?-;Ux-5^;U0ml$ttja*, -78'CIC>&4n 
UStJ^U/t. cniCn-:r^;UU5=-f A1.52ml (1.61«fflol 
/ml n-'s^-y-VSiS, 2.45mraol) *55J'*>ltTaTU. 

gilt. Uf^-^A^SiSSraiSL/fe. CODjSj««-78X:iC 
^^JPb/tegffi-fbv-'U^-C'A • 2 T H F^i* (0. 46g, 1. 
22mraol) ©t" t KO^^^IOmlJgiSlcjSTUfco 

fc. migT-8^rBUti*. ^f^i^-^^m^Tsmrsmw^. 

25mllcjg)S$-l±, 5§ft?>gt!'©^Sf^*i^^;^7-f;U^'- 

^^(D{b^!^B-42$0. 22g (0.37mmoliR^32X) mtt. 
[0 6 2 7] 
[<b1 5 8] 
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{b^4*l B-42 



198 



/ 



N ZfCi, N 



[0 6 2 81 fH-mm-i^m ■. 596 (M+) 
7tm^¥i : Zr:15. 5X115.3) 



10 



[0 6 2 9] lUTIC*iEWIC^««^^^<Z)a»fl*I^SI 
[0 6 3 0] 

[llt&0yi ] H^j-ICSJgS^U^I^SSS.O Om I 0!}^ 
^::^iS:l--h^U'-:/ic h;Ux>2 5 Om l $^AUs 
X5^U>1 0 0 y h-/U/hrT>e*ateJ;c;:mffi€X5^U 20 
>TfaWS-t4-fc. -to*. ;<^;l/7;U 5 (MA 
O) S:7;i'5 — r^AJm^^^WTI . 1 8 7 SmmoU 51* 

m^. ffjie^fiEiissffyi T»e>nfc<k^m-i *o. o 
0 4 7 smom^m-^^mi^i^ft. ns.<ojij-\y>n7. 
sifflmT. 2 5'CT3 oij-iasiss-e-fc^, i^ao-rv 

atiSUfc. Jt«U^-«8 01C. 1 OI^HT^^JgUfc 
7t?ijx5^U> (PE) *8. 0 2g?#fc. 30 
[0 6 3 1 ] «^;Sttl*3 4 0 Og/mmol-Ti hrT^iJ. 

^snfe^ux^uxofiirette [17] as. 4 4d 1 

[0 6 3 2] 

[Hffi^ 2 ] jt^\zm.mm.m \^tcp^^m. 5 0 0 m 1 

5;ilS:t-hi'U-:riC. h-»Ux>2 5 Om 1 *sia 

L, x5^u> 1 0 0 g K;u/hrT>gffl. at/ta*9$ia 

AlS^-^gi-CI. 2 5mmol, •(b^m-1 *0. 0 0 
SmmoliBlA. S^^BiJ&Lfc. 5 O'CICT 1 0 iJ-EI 40 

[0 6 3 31 ^#6t^;t^U7-^SS£«:. il^'fiCig^* 

#t.M . 5 u y h;K0;>t^'>'-;ui'icaD^T7i?y 

'ik. >^'/-;UT3tj*U. 8 ot;icTi osjHigEff^ig 
ufc, s^nfc^ux^uxi, 3. 30gT-&y. ■ 

^SI1$»3 9 6 OK/oioiol-Ti-hr-r«U. SP1»S [n] 
fi6. 3 7dl/gTfe-3fc. 

[0 6 34] 50 



immm 3 1 M^isg* 7 5 1; ic u>t ju^^hss^j 2 <t 

[0 6 3 5] 

[llffie"J4] S^;gg^2 5'CICL. *^t3X5^U'><i:i: 
[0 6 3 61 

[HiSCTSl 3ft5^(C^^g^L/i:rt§tt5 0 Om I (©^ 

^;^l!l3*--h^i'-:;^ichji/x>2 5 om 1 *gAU. 
iSffifeJclXafflSx^'U^I 0 0 'J«> h-ZU/hr rt&«$ 
Mit. -e©^. hu-f vy5^;u7;P5— r>A (T I B 

A) ^0. 2 5mmo K ?l€?^l?^b^m-1 *0. 0 
OSmmoK h U 7x— VU^JP-^— O 
('^>^'7;U=J-P7x=.;H 7|«U-h (TrB) «0. 

0 0 6mmo I JlP^S^SrSSfeUfc, ^ffOX5^U'>;tf 
XPiH«T. 2 5"lCTmPaJSJ;5^5-t±>S:^. I^SCD'CV 

l&Tm. RJEB«!*:*:fioy^>'-;HcSAOTJ|«g^- 

SiSUfc, 7t5'JV-«8 O-CCTI OffiiraME^JSUfc 
7|?UX5=-^> (PE) «0. 5 0g?&fc. 

[0 6 3 7] B^jSHt^ 1 0 Og/mnol-Ti hrT^U. m 
BBittg [J7] (i1 0. 6dl/gT»ofc. 

[0 6 3 8] 

[UtE^e] ?E^lcS^S!fel//bl^€!»5 0 Om I 
^Xia;t- hti'U-l/IC. h-»l'X>2 5 Om I «^SA 

u. x5'u> 1 0 0 g •> h;u/hrTigffisu:sffi«^iaffl 
^E-frfc. Kg'f v7"f^;i'7;P5-':>Ao. 25 

mm o I . ik.^%k-\ «: 0 . 0 0 5 mm o I . h g 7x 

M /KU-K*0. 0 0 6mmo I J!ia.i, S^*g3JSL 
fc. 7 5TCICT3 0«-Bg«^$fiofc^. iJ-^aO-fVv^ 

y -;u*^io-r -5 c t (c j; y s^**?jh Ufc. 

[0 6 3 9] ?#e,n>S:/Hg^-^S>S«. '>m<D^^=S: 

^tfi . 5 g-> h;u©j<^'>'-;u4'ic:j!in^TJ|?gv-* 
ufc. ?#e)nfc^gx5^u>(i. o. 7 1 g-c^u, a 

^iSttli 2 8 0 g/mmo I -T i • hrT* y . Lvl It 

7. 2 2 d I /gTfeofc. 
[0 6 4 0] 

[SiSffH 7 ] ?t5tlCMS^^L/fc(*9§« 5 0 0 m I (D^ 
^7.m:t-hi^ly-Z^lZ. h;l'X>2 5 Om I €:^SA 

L/. x5^u> 1 0 0 y y h;i//hrTjftffl. at^sii^ffi 

AIS^^^ST-2. 5miBoU ^\^m^. HuiE^fiEllffi^2 

•c^e>n;tv^u=i— CJA-fb^igss-i ^o. 0 0 samoup 
'CT5 5jraiSf55-ti-;tit, 'pm^^-i yy^ y -ji^^M 



199 

$:6. 10 

[0 6 4 1 ] B^JSttli 1 4 6 0 Og/ramol-Zr-hr-Cfe 
y. SPfi»g[ [17] (iO. 3 0d l/gT*ofc, 
[0 6 4 21 

[Ili6e>l8~2 41 «^SI#S:S1 ic^-r J: p icffi^/t 

^. 1 ic^-r. 10 

.[0 6 4 31 

[IISSff"J2 5] ?E5^lCg|gMmurcrt§«5 0 0 m I (D 
;'3^::^il:t-hi'U-7'lc, h-^ux^ 2 5 0 m 1 *ilA 
b. X5^U> 1 0 0 U hJU/hrTjSfflStXa««iaft 
Sl+Jt, ^(35^. hU-f y7'f';l/7;U5:z'?A*0. 2 
5 mm o I * JP;^fc^, h U -< VT'^P-Jl'T^US — A$ 
0. 0 5 mm o I > •fb^l^B-l * 0 . 0 0 5 mm o I 33 

yf-ayx—M TKU-hO. 0 0 6 mm o lr?46;m^U 

SIT. 2 5*C-C5iJ-|aS^*ffo>!::S^. l^SO'fV^^' 

iJ'y-;u*icj!in^T7|^uv-^fc«fai$i*;t. /-^y-ju 
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Tt^'Jxg^UXi, 0. 9 9 gT^DlJ. M^;g14{i2 3 8 
Og/inniol-Zr hr7£Uv SPittS [tj] 1^2 2. 4d I 

[0 6 4 41 

[ll«&^2 6] ^^lC^^Sj^U;tF*9@a5 0 0m\(D 
^f^:^aS:^-hf U-I/K. h;UX>2 5 Om I 
U. X5^U> 1 0 0 g \-JWhrTmmJSLZf%fSt:m^ 

5mmo K ;5cU1?'(b'a^B-14 0. 0 0 0 5mm o 

^P7x— ;U) tKU— h*0. 0 0 1 mmo I JlP^a^ 
*iai!&L//b. ^ff(OX5^U>;WXPHST. 2 5lC-ei 

X.Ti^^:^7-f;U^--CS8jaUfc. 7H'J-7-«:8 Oleic 
T1 Ol^Pa^ff^igU/tafe. Jt?yx5^U>«0. 3 4g 

[0 6 4 5] S^;S1$(^4 0 8 Og/mnol-Zr-hrT£ U . 
SPSttg [tj] lil 2. 6d l/gT&ofc. 
[0 6 4 6] 

[iijfie!i2 7~3 1 ] fi^ife#n£ai ic^-r«fc^ic^^ 

[0 6 4 7] 
[SI] 
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it^9i 




am 








Ibt 


to 


U] 






(mmol) 




(mmol) 




(min) 


(fi) 


(c/mmohM-h) 


(dl/x) 


1 


A-1 


0.00475 


MAO 


1.1875 


25 


30 


8.02 


3400 


.8.44 


2 


A-1 


0.005 


MAO 


125 


50 


10 


3.30 


3960 


6.37 


3 


A-1 


0.005 


MAO 


125 


75 


10 


3.14 


3770 


5.48 


4 


A-1 


0.005 


1 MAO 


125 


25 


10 


323 


3880 


3.53 


5 


A-1 


0.005 




0.006/0.25 


25 


60 


0.50 


100 


10.6 


6 


A-1 


0.005 




0.006/025 


75 


30 


0.71 


280 


7,22 


7 


B-1 


0.005 


MAO 


2.5 


25 


5 


6.10 


14600 


0.30 


8 


B-1 


0.0005 


MAO 


0.5 


25 


5 


4.85 


116000 


0.31 


9 


B-1 


0.0002 


MAO 


125 


25 


5 


329 


197000 


0.32 


10 


B-1 


0.0001 


MAO 


0.5 


25 


5 


2.72 


326000 


021 


11 


B-1 


0.00002 


MAO 


125 


25 


5 


0.77 


462000 


028 


\2 


B-1 


O.O0OO2 


MAO 


125 


40 


5 


0.90 


540000 


0.33 


13 


B-1 


0.0002 


MAO 


125 


0 


5 


3.09 


185000 


027 


14 


B-r 


0.0002 


MAO 


125 


10 


5 


3.64 


218000 


029 


15 


B-1 


0.0002 


MAD 


125 


30 


5 


3.70 


222000 


026 


16 


B-1 


0.0002 


MAH 


1.25 


40 


5 


421 


253000 


0.33 


17 


B-1 


0.0002 


MAO 


125 


50 


5 


2.95 


177000 


0.30 


18 


B-1 


0.0002 


MAO 


125 


60 


5 


2.99 


179000 


0.39 


19 


B-1 


0.0002 


MAO 


1^5 


70 


«5 
\i 


9 11 


107000 


041 


20 


B-1 


oooooa 


MAO 


125 


25 


5 


Z67 


401000 


028 


21 


B-1 


0.00008 


MAO 


125 


25 


15 


7.58 


379000 


0.30 


22 


B-1 


000008 


MAO 


125 


25 


30 


19 42 


311000 




23 


B-1 


0.0002 


MAO 


1.25 


50 


15 


5.89 


118000 


0.60 


24 


B-1 


0.0002 


MAO 


1.25 


50 


30 


9.67 ' 


96700 


123 


25 


B-1 


0.005 


TrB/TIBA 


0.006/0.30 


25 


5 


0.99 


2380 


22.40 


26 


B-1 


0.0005 


TrB/TIBA 


0.001/0.25 


25 


10 


0.34 


4080 


12.6 


27 


B-1 


0.001 


TrB/TIBA 


0.002/0.25 


25 


10 


0.31 


1860 


15.0 


28 


B-1 


0J0O25 


TrBAIBA 


0.005/0.25 


25 


10 


1.28 


3070 


HZ 


29 


B-1 


ODOOS 


TrB/TIBA 


0,001/0.25 


25 


10 


0.27 


3240 


20.1 


30 


B-1 


0.0005 


TrB/TIBA 


0.001/025 


50 


10 


0.22 


2640 


21.1 


31 


B-1 


OjOOOS 


TrB/TIBA 


0.001/025 


75 


10 


0.12 


1440 


16.3 



MAO : ;«?;U7JU5/*-t>-> 
TIBA : h'H'jy=f-fi.7fl^-'^A 



[0 6 4 81 



[0 6 4 9] 
[«2] 



«2 x^U>» 




1 






(mmol) 




(mmoO 


rc) 


(min) 


(«) 




Crj) 
(dl/iO 


32 


C-1 


0.005 




1.25 


25 


5 


2.69 


6460 


0.75 


33 


C-1 


0.005 


MAO 


1.25 


75 


5 


3.47 


8330 


0.47 


34 


D-1 


0.005 


MAO 


1.25 


25 


30 


0.03 


12 


8.32 


35 


E-1 


0.005 


MAO 


1.25 


25 


30 


0.02 


8 


2.51 


36 




0.005 


MAO 


1.25 


25 


30 


0.01 


4 


1.05 



-5 21 m3iz7sk-rit^^imi^x. «3 



[0 6 5 0] 

immm 3 7 - 



7. (^>^'7;u:tn7x— ;u) ^u-y-^mi^fcm-^iz 

(0 6 5 1 1 ^^«g3IC^-r. 

[0 6 5 2] 

[^3] 
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flfi fUi Mt" 




:a rep 




HjLM. 




f « 1 
L*? J 






(mmol) 




(mtnol) 


CC) 


(min) 


(r) 


(ii/mfTwI-M-h) 


Cdl/K) 


37 


B-2 


O.005 


MAO 


1.26 


25 


30 


0.69 


270 


8.32 


38 


B-3 


0.005 


MAO 


1.25 


25 


30 


2.15 


860 


0.4 


39 


A-6 


0.005 


MAO 


1.25 


25 


5 


0.54 


1300 


4.31 


40 


A-6 


0.005 


MAO 


1J25 


75 


5 


_0J5__ 


1820 


^4Jl^t.^... 


41 


B-6 


0.0005 


MAO 


1.25 


25 


5 


1.38 


33100 


^0.24 




A-7 


0.005 


MAO 


1 J25 


25 


5 


1.93 


4630 


6.84 


43 


A-7 


0,005 


MAO 


1.25 


75 


5 


1.48 


3550 


5 34 






0 005 


MAO 


1.25 


25 


5 


1.72 


4130 


0.10 


45 


A~8 


0.005 


MAO 


1J25 


25 


30 


0.90 


360 


5.70 


46 


A-8 


0.005 


TrB/TIBA 


0.006/0.25 


25 


30 


1.03 


410 


4.70 


47 


B-8 


0.0001 


MAO 


0.5 


25 


5 


1.01 


121000 


0,21 


48 


8-8 


0.005 


TrB/TIBA 


0.006/0.25 


25 


30 


2.57 


1030 




49 


A-9 


0.005 


TrB/TIBA 


0.006/0.25 


25 


30 


0.25 


100_^, _ 


ii-L...... 


50 


B-9 


_o.gpoi_. 


_MAO_ 


0.5^ 


25 


5 


0.27 


32400 


0.24 


51 


6-9 


0.005 


TrB/TIBA 


0.006/0.25 


25...., 






6890 


^0.30. 


52 


A-10 


0.005 


MAO 


1.25 


25 


60 


0.48 


96 


11.0 



[0 6 5 3] 

jUS.—OAisJ:UbVyji-)i'^j\^^—OAT h^^::^ 



20 [0 6 5 4] ^S*«4lC5^-r. 
[0 6 5 5] 
[£4] 















(in in) 




— — 


tr,] 

Wk> 


53 


A-11 


0.005 


MAO 


1.25 


25 


5 


2.57 


6160 


3.71 


54 


A-11 


0.005 


TH3/T1BA 


0X>06/0.25 


25 


30 


0^5 


380 


7JZ2 


55 


B-11 


0.0005 


MAO 


1.25 


25 


5 


3.34 


80000 


0.42 


56 

57 


B-11 
A-12 


0.005 
0.005 


TrB/TIBA 
MAO 


0.006/0.25 
1.25 


25 
25 


5 

5 


259 

3.28 


6220 

7870 


0.48 


4,40 


58 


A~12 


0.005 
0.0001 


TrB/TIBA 
MAO 


0.006/0.25 


25 


30 


1^2 


724 


10^0 

0.45 


59 


B-12 


li5 


25 


5 


^ hi 


445200 


60 


B-12 


0.005 


Tre/TIBA 


0.006/0.25 


25 


5 


4.63 


11100 


0.46 


61 


A-13 


0.005 


MAO 


1.25 


25 


5 


1.13 


2710 


3.54 


62 


A-13 


0.005 


Tre/TIBA 


0D06/0.25 


25 


30 


0.92 


370 


5.57 


63 


B-13 


0.0001 


MAO 


1^5 


25 


5 


2.78 


333600 


OJ22 


64 


B-13 


0.005 


TrB/TIBA 


0.008/0^5 


25 


10 


3.30 


3960 


10.7 


65 


A-14 


0.005 


MAO 


1.25 


25 


5 


1.93 


4640 


4.86 


66,. , 
67 


A- 14 
B-14 


0.005 
0.0001 


TrB/TIBA 


0.006/0.25 


25 


.^..30 


0;29 


120 


7.63 


MAO 


1.25 


25 


5 


2.02 


242400 


0.31 


68 


B-14 


0.005 


TrB/TIBA 


0.008/0.25 


26 


S 


133 


4390 


0.69 


69 


A-15 


0.005 


MAO 


1.25 


25 


10 


2.05 


2460 


4.90 


70 


B-15 


O.0O5 


MAO 


1-25 


25 


10 


3.22 


3870 


0.74 


71 


A-16 


0.005 


MAO 


1.25 


25 


30 


0.71 


280 


3.47 


72 


B-ie 


0.005 


MAO 


1.25 


25 


10 


0.41 


490 


0.58 


73 


A-17 


0.005 


MAO 


1.25 


25 


30 


1.52 


608 


5.50 


74 


B-17 


0.005 


MAO 


1.25 


25 


30 


2.16 


880 


0.40 


75 


A- 18 


0.005 


MAO 


1.25 


25 


30 


0.34 


136 


3.98 


76 


B-18 


0.0005 


MAO 


1.25 


25 


5 


1.68 


40300 


4.42 


77 


B-16 


OJXiB 


TrB/TIBA 


0XX)8/0.2S 


25 


5 


2.22 


5330 


1.87 


78 


B-19 


OJ005 


TrB/TIBA 


0.008/0.25 


25 


30 


0.50 


20O 


24.40 



[0 6 5 6] 

ims&mi 9~i 1 1 ] msiz^F^Tit^^imi^r. m 



7)US.—'yAiiJ:Zfh'Jyj:—J\^^Jl^—0ATb^=^ 
(i, Il«fie92 6<!:l^«lCUTX5=-^>0[>S^*ftofc. 

[0 6 5 7] sm^asfc^-r. 



>Ofi^*!7o/S:. a!lM«EtLTKU'ry^5^JU 50 [0 6 5 8] 



( 104 ) 



imsi 



205 



as 



11-315109 
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(mmoi) 


mu 


ilftill 

(mmd) 


as 


(min) 


(g) 


(c/rmoHI-h) 


M 
(dl/g) 


78 


A-21 


0.005 


MAO 


1J25 


25 


5 


3.22 


7730 


6.34 


80 


A-21 


0.005 


TrB/TIBA 


0.006/0^5 


25 


30 


0.57 


230 


9.06 


81 


B-21 


0.0001 


MAO 


1J» 


25 


5 


1.24 


14^00 


057 


82 


B-21 


0.005 


TrB/TIBA 


0.008/OJ25 


25 


5 


1.18 


2830 


3J08 


83 


A-22 


0.005 


MAO 


1.25 


25 


5 


1.78 


4270 


4.00 


84 


B-22 


0.0002 


MAO 


1.25 


25 


5 


1.60 


96000 


0.41 


85 


B-22 


0.005 


Tre/TtBA 


0.006/0.25 


25 


5 


4.64 


11100 


024 


86 


A-23 




MAO 


115 


25 


10 


0.36 


460 


1.53 


87 


B-23 


0.005 


MAO 


US 


25 


30 


2.34 


940 


0.31 


88 


A-24 


OjOOS 


Tre/TIBA 


0.006/0.25 


25 


30 


0.44 


176 


7.11 


89 


B-24 


0.005 


MAO 


1.25 


25 


15 


1.62 


1300 


2.03 


90 


B-24 


0.005 


TrBAlBA 


0:006/0.25 


25 


30 


1.10 


440 


0.57 


91 


A-25 


0.005 


MAO 


1.25 


25 


5 


1.71 


4100 


6.55 


92 


A-25 


0.005 


TrB/TIBA 


0.006/0.25 


25 


15 


1.30 


1040 


10.5 


93 


B-25 


0^2 


MAO 


1.25 


25 


5 


1.89 


113000 


0.44 


94 


B-25 


OiK)5 


TrB/TIBA 


0.006/025 


25 


5 


4.34 


10400 


0.44 


95 


A-26 


osm 


MAO 


1.25 


25 


5 


1.04 


2450 


3.44 


.98 


B-28 


0.0001 


MAO 


61.25 


25 


5 


2.62 


314000 


0.43 


97 


B-26 


Oi)05 


TrB/TIBA 


O.0O5/0Ja5 


25 


5 


0.95 


2300 


12J 


98 


A-27 


0X)05 


MAO 


1.25 


25 


15 


0.31 


240 


1.81 


99 


B-27 


OjOOS 


MAO 


1.25 


25 


5 


5.11 


12300 


6.34 


100 


B-27_j 




MAO 


0.25 


25 


5 


2.41 


57800 


10.6 


101 


B-27 


0.CHD002 


MAO 


0.25 


25 


5 


1.31 


7B400 


7.73 


102 


B-27 


0I»5 


TrB/TIBA 


OJ0O6/O.25 


25 


5 


1.98 


4750 


5.67 


103 


A-28 


OjOOS 


MAO 


1.25 


25 


5 


1.35 


3240 


4.92 


104 


A-28 


OjOOS 


TrB/TIBA 


0.006/0.25 


25 


30 


OM 


140 


12.4 


105 


B-28 


0.0001 


MAO 


1.25 


25 


5 


2.03 


244000 


0.76 


106 


B-28 


OJ005 


TrB/TIBA 


0.006/0.25 


25 


10 


4.20 


5040 


19.6 


107 


A-29 


OjOOS 


Trfi/DBA 


CJOOe/0.25 


25 


30 


0.18 


72 


132 


108 


B-Z9 


0J)05 


MAO 


1.25 


25 


30 


0.49 


200 


8.43 


109 


A-30 


0.005 


Trfi/TIBA 


0,008/0.25 


25 


30 


0.16 


60 


19.7 


110 


B-30 


0.005 


MAO 


1.25 


25 


30 


Q.30 


120 


12.0 


111 


B-30 


0.005 


TrS/nBA 




25 


30 


0.45 


180 


23.0 



[0 6 5 9] 

[nmm^ 1 2~i 2 u s6^c^■r^b^#)*ffll^T. 



ft. 

[0 6 6 0] |g%<£^6IC^-r. 
[0 6 6 1] 

[«6] 







(mmol) 




(mmol) 


Ct) 


(min) 


J&fi 

(r) 


(i/ jnmal-M«h} 


in) 
(di/g) 


112 


A-31 


0.005 


MAO 


125 


25 


30 


0.63 


250 


5.49 
15.30 


113 


A-31 


0.005 


Tre/TIBA 


0.008/025 


25 


30 


0.49 


200 


114 


B-31 


0.005 


MAO 


125 


25 


30 


1.38 


550 


0.99 


115 


A-32 


0.005 


MAO 


1.25 


25 


60 


0.02 


2 


8.B1 


116 


A-35 


0.005 


MAO 


125 


25 


60 


0.01 


4 


9.09 


117 
118 


A-39 


' 0.005 


MAO 


125 


25 


30 


0.10 


40 


1.66 


8-39 


OiJOS 


MAO 


125 


25 


5 


1.08 


2540 


0.29 


119 


8-39 


OjOOS 


TrB/TIBA 


0.006/0.25 


25 


20 


1.10 


680 


4.42 


120 


A-40 


0.005 


MAO 


125 


25 


30 


1.10 


440 


4.59 


121 


B-40 


Oj005 


MAO 


125 


25 


30 


025 


200 


128 



[0 6 6 2] 
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I 105 1 



11-315109 



207 



208 



^2 ■ 



[0 6 6 3] ^IB«a7ICJp-r. 

[0 6 6 4] 

[a7l 




20 



inn&my 3 1 ] ?E5Mcsmm»ufcrt§«5 O Om l 

xg^UVSOU-yh^U/hr. ^OtfUVI 5 0U 
■ri aSimnol. -(t^lftlA-l «0. 0 0 5tnmol*nx.. S 

'>»(r)'fV7'^ / -jp^^sn-r * c .t ic<fc y m^«:i?it 

^[0 6 6 6] ?#e,nfc7tfJ7-!gS«*. '>M<0^^* 

• uk '#^nfcxf^^v•^°t^^>^*^"^'*;^°• 
9 5 g-C»y. ■^•;S14li7 6 Og/niniol-Ti hr-C«.y. 

y. spgtee [T»] 142. 2 1 d I /g-pfcofc. 

[i^WII 3 21 ?E»ICgSilS»L.fcrt§S5 0 om I 
<D;tf 7>^S!*- ^-^l-- l'^''^^'' 2 5 0 m I *S 
AU X5^l^> 1 0 0 y «y h;l'/hr, tTUV 1 0 0 

-t©^. hy>fV:/5^-'l'7;U5:^'?A*0. 2 5m 
momo^Lfc^. MJ'fV^W;b--'5A«0^0 
2 5mmo I. <k^«9B-1 &0. 00 2 5mmo I fcJ: 



30 



a7i:^;U) Jt^U-H CT rB) *0. OOSmmol 
«5SljPl--5CtlcJ:y«6*#it>^fc' 

[0 6 6 81 ^te.tifc'Hy^-iSiS*. '>s<DJgsiJJ 
tf 1 5 y y hjuro^^ ^ -jw«i>ici)nx.T# y 

ai^itfc. ^ftaibfc^y^-i*^^^--'''-^*^^'^2 
^ 1 3 o-cicr 1 oifiSPa^E^Jgibfc. ^t>nfcx5^ 

u>.:/ptu>*^«^<*i4' 1. 6 3g-e»y, 

•Sttli7 8 2 Og/n«Bol-Zr hr-rS.y. 1 RIC-fcyMSb 

k:?'Dtfu>^ai*2 0. 7iiioix-r»y. siBtts 

^Tj] 141 3. 4d l/g-Cftofc. 
to 6 6 91 

[*SE«4i 3 31 \f^m-\ ty^-rossts 

*x5^u>5oy-yHU/hr. >ra liU V 1 5 0 y h 
j:c>lc^^fcW^I4> ^SEWIi 3 2tPJ»i::i--C^ 
[0 6 7 0] a»«:^8l-''«'^« 

[iffii 1 \ 4 ~ 1 4 9 ] « 8 <b^«l«ffl''^'C« 
. ^Sfiffill 3 1 i^aiCUTitS^&frofc. ^**a8 

40 IC^I". 

[0 6 7 21 
[^8] 



( 106 ) 



209 

g8 »gxfU>/7'Dt'U>j%tt»«» 



^mW-^ 1^315109 
210 







(mmol) 




(mmoU 






f n\ 


(g/mmol-M'h) 


[n] 


1: 


131 


A— 1 


0.005 


MAO 


1 .25 


25 


1 0 


n QR 
iJMO 


760 


2.21 


4.67 


1 1*3 
1 


o— 1 


0.0025 


TrB/TIBA 


0.003/ U.Z /D 


CA 


c 
3 


1 

1 .QO 


7820 


13.40 


20.7 


133 


9-1 


O.0O5 


TrB/TIBA 


0.008/0.3 


25 


1 A 

10 


1.28 


1540 


12.40 


31.3 


134 


B-1 


O.0O5 


MAO 


1.25 


25 


4 A 
10 


0.4Z 


10100 


0.03 


29.2 


1 35) 


C~1 


0.005 


MAO 


1 .25 


25 


4 A 
10 


2.30 


2760 


0.32 


7.19 


136 


B-6 


0.005 


MAO 


1.25 


25 


10 


3.64 


4370 


0.14 


10.2 


137 


B-8 


V.vVlu 






25 


10 


4.15 




0 1 3 


1 2 43 


1 38 


B-9 


0.005 


MAO 


1^5 


25 


10 


3.31 


3970 


0.13 


8.3 


1 39 


A-11 


0.005 


MAO 


1.25 


25 


10 


0.69 


830 


0.80 


7.8 


140 


A-12 


0.005 


MAO 


1.25 


25 


10 


0.37 


400 


0.41 


3.8 


141 


B-12 


0.005 


MAO 


1.25 


25 


10 


4.14 


4970 


0.11 


18.5 


142 


B-13 


0.005 


MAO 


1.25 


25 


10 


7.86 


9430 


0.05 


30.1 




? ' o 


0.005 


MAO 


1.25 


25 


1 A 

10 


1 .92 


2300 


3.63 


3.09 


144 


A-21 


0.005 


MAO 


1.25 


25 


10 


0.74 


890 


1.92 


8.2 


145 


A-22. 


0.005 


MAO 


1.25 


25 


10 


6.85 


8220 


0.08 


15.4 


146 


B-25 


0005 


MAO 


1.25 


25 


10 


3.86 


4630 


0.16 


12,1 


147 


B-26 


0.005 


MAO 


1.25 


25 


10 


4.28 


5140 


0.05 


28.3 


14B 


B-27 


0.005 


MAO 


1.25 


25 


10 


3.55 


4260 


1.11 


6.5 


149 


B-28 


0.005 


MAO 


1.25 


25 


10 


4.51 


5410 


0.19 


14.5 



[0 6 7 3] 20 

[mmm^ s o] ji^izmm&mi^ttifinms o om i 

(D:fi7:x^m:t-h^l'--^lZ\-JVJL>2 5 Om.i 

U. $^>(C^rt(CX5^U'>1 0 0 g •> h^U/hi^^v 

7;P5y+-b->«:7'.;l/5^'?AJS?^»»T5. Ommo 
I. f^iJ' Wb'&m-I *0. Olmmo \ m 

SKjgfSi. x5^u>/:r^'':>x>^tfi^tt;o. 53 

[0 6 7 4] mmo I ^/tU ©M^jSISli 1 4 

9gT&y. »6.n/5:|tM^{*<^8IR8ttg [tj] (i 1 . 
4 6d l/gT&ofc. *fcNMR5J-«T«fcy?ta^<*© 
:^7'^vx>zL-.:/ h<D^a(iO. 9^jl% (1, 4->>^ 
(*(i:1.4-h^>;^<**<^fe-t*-T0. 8t;U%. 1, 2-viny 
I ft/»<o. ->^Q'\>^'>#lSi±o. it;u 

(^mmn&LT) ) ■c&z>ft, 4o 

[0 6 7 5] 

[HJS^J 1 5 1 1 USSiJ") 1 5 0 lCfcC\T5^^'><b^m- 

1 <cx>»x.T. >';w3;^':?A<b^!K8-i ^m\.\ a^ffiSH 

[0 6 7 6] -:^;Hl-':7A 1 mm o I SfeycDB^jglS 

14 3 1 8 0 gT-»y. i#6)nfcttS^<*©sPKaig 

[jj] 140. 7 0d l/gT^ofc. *fcNMR5i-*fJ: 

yi^a&»o±y^-:^x>jL-y KOD^sii 1 . 2m o 
I % (i.4->':^»ii.4-h5>:^{*A<^to#Ti . i^ so 



1. 2-viny I (*A<0. 1 ^;U%. ->i'P'<>^>'i' 
[0 6 7 7] 



[llfflS0l|1 5 2] ^ 



1 5 1 Tl 



fl^PB^* 2 O^^FpI, 



X5=-U>c03ita*2 0 U h^U/h. :7^vX><D3iia 
* 8 0 U y h IC L/>i:tettPI*R0DSIftTS^*?7O 

fc, ?§e)n/tita^{*roitKMii. o. 7 4g-es.^;t:. 

[0 6 7 81 vJ;Un-'5A1 mmo I ^fciJOOM^jSli 

i44 4 6 gT*u. me»n7tttm^{*©®PEiag [jj] 

«0. 8 7d J/gT»ofc. *fcNMRfJ«J:yjtS 

^<*cD7'^v'x>a.--/ h<D#MI4 5. 3mo 1% (1. 
4— >^(*<!:1.4-h^>'X{*:A<^t>ti-T4. 7^;U%. 1. 
2-viny I <**<0. 6^;U%. vi:' P^>^ >»^S(4 0 . 

[0 6 7 9] 

[ns&^i 5 3] mmm^ s i TS^^rs^ s ^j-rei. x 

5=-U/>cO3!ES*5 0'Jy h;U/h. :7^'vX>03tta* 
5 0 'J •> h;U/h (CUfcJU^Ii. Uttl^ 1 5 1 tmm<0 

mifT'm^i'fjz>tto »6n;5:*M^{*oiRai4. o. 

5 7g-Cfeofc. 

[0 6 8 0] 5^;U3.:i^;A1 mmo I SfcUoa^Stt 

i43 4 2 gT&y. ?§e>n>tjta^i^ogRBag [77] 

140. 3 4 d I /gTia^fc. *>tNM Ri^#fJ:yft« 
^{*<D7"^vX>.a--/ hro#SI4 2. 4mol% (1. 
4->^i*<!:1.4-h^>X«:«*^t>i*T2. 3'EJ\^%. 1. 
2-vinyl (**<0. 1 ->4'P'<>^'>'^»I4 0 . 

1 ^;U%*S («aSIS»tUT) ) -C^ofc. 
[0 6 8 1 ] 

[HiSfn 15 4] 1 5 3 IC j3lxT. S^iS£« 5 

ofc. We)n;£:ftM^<*©iRai4. 0. 627 gT*o 
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r^jSttlil 4 8 8g/nuiiol-Zr-hrT*y. 
r<*o@|iSaifi [tj] (iO. 1 6d l/g 



[0 6 8 2] 

-yh<0^aii3. 3mo I % (1.4->:^**:<i:1. 
>;^f**t^t)-t+T3. 2t;U«. 1. 2-vinyl f**<0. 1 

pg^JUT) ) -C&^ft. 
[0 6 8 3] 

[|liS0< 15 5] HiSm 1 5 3 iCfeUT. B^iSS^ 5 10 

Ot, x?^U'>(0;7fEft«^4 0 U h;U/hr, y:$'-xX> 
roitfi* 6 0 'J >y Y-JV/hrii UfcJUi^li. Hffll^J 15 3 

liO. 3 7gT?*ofc. 

[0 6 8 4] «^;S11(i8 8 8g/niniol-Zr-hrT'^ U . % 
^>n^ftS^<*©<lPg*fig [r}]liO. 17dl/g-C 

•yhO#a(±4. 8mo i% (1.4->>^(*<!:1.4-h^> 
7.Wifi'^t>^^X A . 6 1. 2-vinyl <**<0. 2t 

->^a'<>^'>'i'*Sl±o. i^>u%*3S (^tURB 20 
IPUIT) ) Tife^fc. 
[0 6 8 5] 

[USSWIl 5 6] USS^Jl 5 aiCfeOT, a^sg*6 
QIC. xg=-U><03ilM«r4 0 U y h;U/hr. :^^'vX> 
OSiia* 6 0 'J y h-»U/hrt Ufcfii^tt, SI«E^ 1 5 3 

liO. 4 1 7 gT&oX::. 

[0 6 8 6] m^;S14(±9 8 4g/niniol-Zr-hrT&U. ^# 
e»tlfc|k«^i*OffiPS«iS [TjlttO. 12dl/gT 

*/£:NMR«-*fJ:y5tfi^{*0?:/^'vx>3.- 30 
yh<D#Sli5. 8mol% (1, 4-v'^{*il.4-h5> 
::^«|cA<^t)1i-T 5 . 6t;l/%, 1. 2-vinyl (*A<0. 2^ 
->i'P'^>^'>#«H40. 1 t->U96*3l («JaS(E 
mUT) ) Tfeo^t. G PClCctUlJSUfc^i-^fiiJ-fli 
(Mw/Mn)l±1. 85T»o/i, 
[0 6 8 7] 
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[Hii&^l 15 7] mMm 1 5 3 IC j3lxT. 5 
or. x^'U^Oaftg^ 3 0 U y h;u/hr, y^-JJL> 
(Omm^ 7 0 'J y h^U/hrt LfcJUii-li. ^iseij 1 5 3 



(iO. 2 4gT»t)/t, 

[0 6 8 8] S^St$l45 7 6g/inniol-Zr hrT£U. ^ 
e>n>S:Jta^{t:©giPgttg [rjlliO. 14dl/g-e 
&-Dtz. *fcNMR^t^J:Uita^f*oy:J'vX>n.- 
yh©^fitt6.. 6mo \ % (1.4->;^i*<!:1.4-h^> 
7.W1fi-^t>ikX Q . 3^;UX. 1, 2-vinyl f*««0. 2t 
;u%. ->^P'<>:5'>#*8iio. i^;u%*S (IliaiPS 
^JUT) ) -C&oft, G PCICJ:U;l^Ufc^J-?-ai^flJ 

(Mw/Mn) (i2. 05-eS»-3fc. 

[0 6 8 9] 

[^asffijl 5 8] ?E^^ICS^B^UfcSUSiSl 'Jyh 
^U^-h^'U-yiC. '\:/^>5 0 Om I $^AU, 5 

^ST 1 . 2 5 mm o I, ■ft^'M-l * 0 . 0 0 1mm 
o I =&mX, X5^U'>E^8 k g/cm'-G ICT 1 Sif 

[0 6 9 01 ^6*lfcJ|«'JV-BaB}SlCit-aOD«^€:# 
t? 1 . 5 'Jy h;i'©>^y--/l/«:l)0^T7K'J V-«:*ffai 

^' y -;UT3fe» 8 0 "C ICT 1 0 t^fSiME.mS^ Ufc. 

»e>nfc^'jx5^u>(4i 1. 2 2gTfey. a^jstt 

144 4. 9kg/nmol-Ti hrT*y. Lvi 14 

7.9 1 dl/g-Cfe^/it. 
[0 6 9 1] 

immm i s 9 ~ i 62] njsffij 1 5 s (cfct\T. a 9 

^x.fcJUm4, HffieHl 5 8<i:P)«lcUT«^«:?70 

[0 6 9 21 ^m^S9(C*-r, 
[0 6 9 3] 
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mmm 1 e 3 ] m^mtsim^o^mm 
2 5 o-c-ei omm^mt^rz-^vti ^ 0 k g* 1 5 4 g 
y h;Koh;ux>-csstticUfc^, ox:^-C}%&i, 
fc. •t©a.p<^-/U7;u5>'+-y->SjS (A I = 1 . 33 
tyi'/u y h;u) 57. 5 u y h;u* 1 mmx-mTi^ 



3 0 5MB1SI6$1*. »:l>T1. 5ffi*H*>ltT9 51C*T? 
^iSU. -?-roigeT2 o^HSjS5ii-/t. -eoD^eo'C 

fca, h;UX>TllgS<kUT@(*S4«EfiE» (A) 
tz (±§S 2 0 0 'J y h-JU) . 
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(A) ©^Sjg2 2. 4m I *2 0 Om I C0;tf^:^i!l7 
^7.:3^^[y. MlCh;l/X>1 7 5ml tit^A- 1 
© h^l'XVSjS (Ti=0. 0 1 mm 0 I /U h;l') 

4. 8ml t^m^.. m^vif^rsmnutz, ckdss 
)g*'s+-y->2 0 om I T3iHi;jfej^u, '\+-y-:/*J!ip^ 
T 2 0 0 m I (ommmt y^Tmwim^^ ( b ) 

[O 6 9 6] 

+^J-(C^^g^L,fcSUSi!!2U«> h;ujJ--h^u-7" 

7;U5^C7A1. Ommo K mWMU^i^ (B) 
^Wr-5T iH^iC^mUTO. 0 0 5 mm o I mX. 
X5'U>ff^8 k g/cm'-G CTS O^J^HM^^flo 

[0 6 9 7] ?#6>nfc7K'J^-SBS;fi«5^7:^7-f 

'^+-y->5 0 Om I T2|a]3t^U. SOX: 

rcTi oKiaas^«tUfc. i#&nfe7t?'jx5^u>ii 

8 . 9 6 g T-fe ij . a^jgttli 1 7 9 0 g /mmol-Ti • h 
r . ffiKISg [7?] (i1 1 . 7 d I /gT»o>£:. 
[0 6 9 8] 

[HfiSffll 16 4] ^^icaiSS^L/^ 2 0 0ml SJE&tS 
IC. ^:/^>6 Om U 1-'^4-fe>4 Om I *l)P>t. 2 

0. 2 5mmo I * JWA^tSfc. »6>A»L:^^^>•S^bT33t^ 
fchU'f V:/f=-;U7';U5^':>A0. Immo 1. it-^^ 
A- 1^0. 0 Immo I, h 'J 7x— ;i/*;U'^i:.'5 A 
(.^>^'y)\^:ta7x.—M /KU-hO. 0 
1 2mmo \ (OfS^^Uaz.. a^^MJ&Ufc. 2 5*0-?? 

-S d <!: IC J: y S^*f?ih Ufc, 
[0 6 9 9] ?#6nit7|«'J-7-SS}6*, 7-bh>1'J 
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nn:^*J^=¥ii>{iZ. 1 5 g-C*y. a^;S14li3 1 
5g/iiiinol-Ti hr. GPC (;H'J::^f'U'>»S) THSU 
fc^J-^-aii. Mw=1 4 673. Mw/Mn = 2. 0 6"? 

[0 7 0 0] 

immm 1 6 s 1 3^5^(csiiiii^u>b 5 o o m i jgf&ss 

(C, h;UX>2 5 Om I S^JOA. 2 5iC-C;g*ifcJ:j;^a 
li*X5^U>T-fiaifa$1±;t. -^-roft. :7';5'vX>8 0U 

10 A*1. Ommo I. ^\^t^^f^>1t^m-} ^0. 

0 Immo I. hU7x:::;i/*;l/'<— "^^A-r h^+^ 
(^>'^7;U:tP7x— /KU- h^O. 02mmo 

1 iP^a^^&MS&U/t, 2 5°CT2 O^PplSfB^-tt/SiO? 

^U^'-TSiaUfc. /Sy V-«;8 O'CICTI 0^ 

raSE^Jgufcros. 7i?y:r^>?x>i . 4 8 i g**f^ 

20 [0 7 0 1 ] S^;S!tl*4 4 4g/niinol-Ti hrT* y . m 
6>n/£:7|?y^^'v'X>a3iJ7^ai4Mw= 1 7 6^ (/Ky 
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